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Neo-Synephrine hydrochloride is widely 
preferred as a decongestant in all stages 

of the common cold, sinusitis and allergic 

rhinitis because of its rapid and sustained 

action, virtual absence of sting, lack of 

appreciable interference with ciliary 

activity, virtual absence of congestive rebound and 
undiminished effectiveness on repeated use. 

As to use of nose drops or sprays, I have 

about come to the conclusion that 

Neo-Synephrine is one of the best for all purposes.! 
“|. will produce exceedingly rapid and 

prolonged results.’ “... action is sustained 

for two hours or more.” 
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Prompt and Prolonged Nasal Decongestion 


Neo-Synephrine’ 


HYDROCHLORIDE 


14% solution (plain and aromatic), 1 oz. bottles 

1s and 1% solutions (when stronger vasoconstrictive action 
is needed), 1 oz. bottles 

1% % water soluble jelly, % oz. tubes 


New 18, N.Y. Winosor, Onr. 
Neo-Synephrine, trademark reg. U.S, & Canada, brand of phenylephrine 
1. Warren, William C., Jr.: South. Med, Jowr., 44:449, May, 1951. 
2. Voorhees, Darrel) G.: Ann, Otol. Rhin. & Laryng., 60:92, Mar., 1951. 
3. Kelley, Samuel €.: In Gold, Harry,et al.: Cornell Conferences on Therapy. New York, Macmillan Co., 1947, vol. 2, p. 156. 
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APPEARING REGULARLY IN THE J. A. M. A. 


; 
DON’T Miss 


FOR IMMEDIATE WARNING 
of Hazardous HON Concentrations 


THE M.S.A. 


HYDROCYANIC ACID GAS 
DETECTOR 


Maximum allowa- 
ble concentration 
of HCN for work- 


ing atmosphere is 
Protection from toxic concentrations of HCN is = 
for an 8-hour ex- 
essential to worker health and job efficiency. To powwre—American 


Conference of 
Government Hy- 
gienists 


maintain this protection, an increasing number of 
operations employing hydrocyanic acid gas are 
regular users of this accurate, easy-to-use instrument. 
A simple two minute test “tells the story” for any 
suspected area. Three squeezes of the aspirator bulb 
draws in an adequate sample. If any HCN is present, 
the detector tube granules turn blue, beginning at 
the sampling end and traveling down the tube in 
proportion to the concentration of HCN in the air. 
The graduated scale, from 0 to 50 ppm, is easy to 
_ read. Bulletin 0811-1 gives complete details. Write 
for a copy. 


= Glass detector tube reagent granules is 
the M.S.A. H ranic Acid Gas Detector. 


TOXICITY OF HCN 


Odor detectable at approximately. 


Slight symptoms of headache, nausea or 

drowsiness after several hours. ......... 18 to 36 ppm 
Tolerated for 2 to 1 hour without 

immediate or iate effects.........500055 45 to 54 ppm 
Fatal after V2 to 1 hour, or 

Fatal DO 135 ppm 


MINE SAFETY APPLIANCES CO. 


Braddock, Thomas and Meade Sts. 
Pittsburgh 8, Pa. 


At Your Service: 
Coll the M.S.A. men on your every safety problem . . . 72 Branch Offices in the United States and Canada 
his job is to help you 
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INDUSTRIAL HEALTH EXPERIENCES IN PENNSYLVANIA 


HOW WE BEGAN THE WORK 


CHARLES-FRANCIS LONG, M.D.+ 
PHILADELPHIA 


HE PRIMARY stimulus for our Pennsylvania work came from the realiza- 

tion by the American Medical Association in 1938 that industrial medicine was 
no longer a stepchild. Since the turn of the twentieth century in this country 
respected men and women have devoted their lives to the practice of industrial 
medicine, but it was only the imminent cloud of a world conflict between highly 
industrialized nations that awoke our parent organization to the need for proper 
industrial medical service to the essential war industries. The concentration of 
such industries in Pennsylvania made a prompt beginning here advisable. 

The Board of Trustees and Councilors of the Medical Society of the State of 
Pennsylvania in 1939 authorized the appointment of a Committee on Industrial 
Medicine, and the organization meeting of this Committee was held in September, 
1939. Our objectives were the following : 

1. To survey industrial medical practice in the state. This was done by means of a question- 
naire published in the March and April, 1940, issues of the Pennsylvania Medical Journal, Only 
220 replies were received out of a possible 10,000, but (a) 215 physicians showed themselves 
engaged either full or part-time in industry and (b) the degree of apathy was obvious. 

2. To increase the general practitioner's familiarity with techniques of industrial medicine by 

(a) Addresses at Councilor District meetings. 

(b) Establishment of committees on industrial health in counties. This was done by direct 
contact of our committee with presidents of the various county medical societies. By the end 
of 1943 we had succeeded in establishing such committees in 58 counties out of a total of 60. 

(c) Postgraduate courses by county medical societies. An outline syllabus of a six lecture 
refresher course was prepared and published in the Pennsylvania Medical Journal of August, 


1941. 

(d) Résumés of the Pennsylvania Workmen's Compensation and Occupational Disease laws. 
These were prepared and published in the Pennsylvania Medical Journal in May, 1941. 

Our next step was to bring industrial medicine down to the grass roots in the 
county medical societies. To this end, our Committee, now changed to a Commis- 
sion, prepared the publicity for a standard county society meeting and furnished 
the texts of three papers and round table discussion titles to be held at that meeting. 
The only work left for the county committee was to choose the speakers. This 
project was prepared in the summer and fall of 1942 and carried through in the 


+ Dr. Long died Feb. 28, 1952. 

Chairman, Commission on Industrial Health and Hygiene, Pennsylvania State Medical 
Society. 

Presented at the Joint Conference of the Council on Industrial Health of the A. M. A. and 


the Chairmen of the State Medical Society Committees on Industrial Health, Pittsburgh, 
Jan. 17, 1952. 
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county society meetings of the first three months of 1943. Thirty-five counties held 
such meetings, all accepting the outline and the three papers suggested by this 
Commussion. The entire material will be found in the Pennsylvania Medical Jour- 
nal for February, 1943. 

(our group form was changed from a committee to a commission because of 
the size of our program. Recognizing this, the Board of Trustees divided the state 
into thirds and appointed a co-chairman for the western and middle thirds. I have 
heen chairman of the group, with responsibility for the eastern counties. 

Unless employers can be interested, physicians who understand industrial 
health will be valueless. It was obvious that with the rules of medical ethics as they 
now stand the individual physician could not propose himself for work in any 
plant. Nor would the small industrialist listen unless he were propagandized. In 
the Philadelphia area we began an experiment that set a standard technique. The 
Industrial Health Committee of the County Medical Society and the Healtin Com- 
mittee of the Chamber of Commerce developed a plan to bring industrial medical 
service to the attention of the smaller industries. The basic idea was that the medi- 
cal society should promote for certain of its members their talent for industrial 
medicine. Small plant management would be advised of the availability of facilities 
and personnel by their trade organization, the Chamber of Commerce. The numeri- 
cal gaims were not startling, but we developed an approach technique. Our pamphlet 
“Why Plant Industrial Medical Service Should Be Adopted” has endured into 
the present 

In 1948 our Commission pooled the experience gained in Williamsport with 
that achieved in Philadelphia and published a pamphlet, called “Industrial Health 
Program,” which was distributed throughout the state and to the various state 
committees on industrial health through the medium of the Council on Industrial 
Health. Here we set down in authoritative form the steps which would help any 
medical society and local trade organization to place medical services in industries, 
especially small ones. We feel that this is one of the major contributions our group 
has made to the general field of industrial medicine. 

Our Commission next promoted regional conferences on Industrial Medicine, 
one held in Philadelphia Nov. 14, 1946, and another in Williamsport April 23, 1947. 
Roth were exceedingly successful; they were based on the idea of a round-table 
session in the afternoon, followed by a dinner with prominent speakers in_ the 
evening. The Philadelphia papers are to be found in Occupational Medicine (pub- 
lished by the American Medical Association) for February, 1947. 

\t this time the first rumblings of expanded union interest in member health 
were being heard in the United Mine Workers royalty fund agreement. It must 
he remembered that for 20 vears previously the International Ladies Garment 
Workers Union in New York City and elsewhere was quietly doing a good job 
in member health maintenance. Because our Commission foresaw, following Mr. 
Lewis’ dramatics, a wide increase in union health fund activity, we met with the 
Committee on Medical Economics of the State Society and together promulgated 
a set of principles which could be applied in any area, at any level, to the relation- 
ships of the medical profession and union health funds : 

1. Hospital medical and surgical services for union members might be arranged 
through contact between the Medical Service Association of Pennsylvania (Blue 
Shield) and the Union Health Fund. 
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2. Home and office medical and surgical services should be rendered to union 
health program beneficiaries by the physician of the patient’s choice, provided 


(a) That the physician wishes to participate. 

(b) That the fee schedule be average for that medical area. 

(c) That a combined union and medical committee, with a physician majority, 
shall deal with grievances concerning treatment or payment. Medical 
members to be appointed by the County Medical Society. 

(d) That the attending physician shall have full freedom to obtain specialist 
consultation. 


These basic principles were endorsed by our Board of Trustees. They still are 
most valuable. 

Since 1945 we have been worried by the problem of the nurse in industry— 
small industry usually, but not necessarily so—who has no physician coming into 
the plant to supervise her work, to see the employees, and to direct her in treatment. 
Put in its baldest terms, these nurses are practicing medicine without a license, 
putting themselves and their employers into legal jeopardy. Our commission has 
been trying to help solve this problem, with little progress. The nursing organiza- 
tions in this state are alert to the situation, which is worse because of the recent 
doubt placed on the legality of “standing orders.” The name of such orders should 
be changed to “standard procedures.” 

In the course of the years we have fostered other activities: 

1. At Williamsport a course in industrial nursing sponsored by this Commis- 
sion was very successful. 

2. In Philadelphia two postgraduate courses in industrial medicine were very 
well and faithfully attended. 

3. The Industrial Medical Association has established active branches in south- 
eastern Pennsylvania, New Jersey, and Maryland and plans others. 

4. In Williamsport a public meeting gave alcoholism in industry thorough 
publicity. 

5. In Pittsburgh and Philadelphia the co-chairmen are intimately associated with 
the Civil Defense Organization. Plans are excellent, but action stands at zero. 

How close are we to our objectives ? 

1. In contrast to the 215 physicians interested in industrial health when we 
began, we find at the end of 1951 a total of 373, of whom 99 are full-time and 274 
part-time. Most Pennsylvania physicians now know what the term industrial health 
means. They look on the industrial physician as a dignified member of the medical 
community. He is no longer merely the “company doctor.” Many practitioners are 
glad to hear what he thinks of a patient, for it often represents a free consultation 
backed by the most modern medical devices. 

2. We find that 53 of 60 county medical societies have committees on industrial 
health, a loss of 5 from the top of 58 in 1944. These five were in counties with very 
small memberships. 

3. When we began, two of our six medical schools had adequate undergraduate 
courses and one had an adequate postgraduate course. Now five or six have satis- 
factory undergraduate courses, and there is talk of postgraduate work at the Uni- 
versity of Pennsylvania this vear. 
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When we began we adopted the slogan, “The best possible health for every 
Pennsylvania worker.” We are completely dissatisfied because we have not come 
anywhere near that goal. We hope that in the future cooperation between industrial 
physicians, general practitioners, county medical societies, manufacturers’ associa- 
tions, unions, individual workers, the State Bureau of Industrial Hygiene, and every 


other interested agency may make that slogan true twenty-four hours a day! 


THE TRADE ORGANIZATION FOSTERS IN-PLANT INDUSTRIAL HEALTH 
The Williamsport Experience 


Cc. E. NOYES 
WILLIAMSPORT, PA. 


[LLIAMSPORT early conceived an appreciation of what good health to the 
worker means in the economy of industry. The Williamsport Community 
Trade Association (Chamber of Commerce) recognizes that the greatest good for 
the greatest number of people should be the index or the pattern by which we 
accept community responsibility and adopt community projects. Also back in 
1941 and 1942 we knew that socialized medicine was beginning to creep into the 
\merican scheme of things, and because our members are free enterprise men, 
as you are, we felt that something should be done to help counteract that situation. 
The Pennsylvania State Commission on Industrial Health accepted an invitation to 
present a proposed program for industrial health among the industrial workers. 

The average Chamber of Commerce is not aware of these problems because it 
is not close enough to the medical profession. Williamsport is a city of 65,000. 
Phere are 115 plants, employing approximately 15,000 persons. The industry is 
highly diversified. Ten of the plants employ 75% of the total industrial population. 

World War II provided the impetus for us to go forward with a better industrial 
health program. In the back of our minds was the feeling that industry generally 
had made too little progress toward the physical care and welfare of the human 
factor in industry. W. Van Person, then president of the association, stated: 

The war has taught us all that the physical well-being of all our people is of primary impor- 
tance. Since industry reaches out in almost every home through its employment of labor, it 
seems imperative that the health of our industrial employees should be especially emphasized 
through well organized community action. It is our hope that industry will agree that physical 
fitness is a prime requisite to greater happiness and enhanced production and will cooperate 
in our long-range program. Our final objective is adequate medical service for every industrial 
and mercantile employee in Lycoming County. 


The Community Trade Association caught the vision, along with the Lycoming 
County Medical Society, back in 1942 that the health of the entire citizenry of a 
community could be vastly improved and that the quickest way to attain this goal 
was to concentrate on the large segment of the community's population, the indus- 
trial workers. The right man was found to head the Industrial Health Committee, 
Dr. John P. Harley, one of the leading surgeons of the city, who is possessed of 
tremendous energy and keen knowledge of his subject. He is the kind of chairman 


Manager, Williamsport Community Trade Association. 
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who can talk and give facts to industrial heads in a convincing manner and get 
results. Then, too, a receptive audience was found among the manufacturers, each 
willing to listen and to carry out the program in his respective industry, when and 
how best he could. 

The Industrial Health Committee was made up of leading industrialists, city 
and county health officers, educators, a dentist, and some citizen representatives- 
at-large. Our first step was a survey of the plants, large and small, to ascertain what 
health programs, if any, were being carried out. The Bureau of Industrial Hygiene 
of the Pennsylvania Department of Health was requested to make an inventory of 
Lycoming County industries from the standpoint of physical environment and exist- 
ing health services. It was found that of the 97 plants surveyed, 57% employed 50 
or fewer persons, 35% employed from 50 to 300 workers, and 9.7% employed over 
300 workers. The three largest plants already had an integrated medical program, 
while 18 plants provided for preemployment physical examinations, and 12 pro- 
vided periodic physical examinations. Only three of the plants surveyed main- 
tained cafeterias for employees. The survey indicated clearly the need for organized 
medical services in local industries and provided guidance for the program. 

Community Health Conservation Week was proclaimed by the mayor. Exhibits, 
public and group meetings, radio talks, newspaper publicity, and pamphlets all 
served to awaken public interest. The week was highlighted by a public meeting 
with national and state medical authorities on industrial health as speakers, to 
which workers, manufacturers and retailers were invited. 

Then individual employers were reached by letter over the signature of the 
presidents of the county medical society and the trade association. Activities to 
date were reviewed, definite service was offered to the employers, and reference 
material that was available locally was listed. The cost of setting up a medical 
service plan with its economic and human benefits was described by means of a 
series of exhibits, including the technical plan as outlined by the medical society, 
a list of available physicians and suggested provision for in-plant medical service 
quarters, a list of essential equipment, and suggested material for a communication 
to employees outlining the medical service plan. 

Subsequent letters with specialized pamphlets presented specific health problems, 
such as tuberculosis, venereal disease, nutrition, rehabilitation, nursing service, 
and health education. Individual calls were made by members of the committee on 
various plant managers for a discussion of the various problems involved in setting 
up medical services. Attention was called to rehabilitation and the necessity for 
making suitable jobs available. The Williamsport Technical Institute offered 
employers its service in job analysis, so that the capacity of the applicant might 
be matched to the job. 

In August, 1944, the association published an attractive illustrated pamphlet out- 
lining the early progress of the program, calling attention to its possibilities and 
the services available, and reproducing letters from a number of plants certifying to 
the value of plant medical service. Up to this time progress had been relatively 
slow, but it had been steady and substantial. The mailing of this pamphlet climaxed 
an intensive two-year educational campaign. Thereafter a schedule was set up for 
personally interviewing the executive heads of all plants to explain to them the 
complete program. All phases and details of what each plant could do and should 
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have in the way of providing equipment and services were discussed. These con- 


ferences created interest in every instance and frequently enthusiasm. 
The results were as follows: 

1. Over 10,000 of the 14,500 industrial employees work in plants having an integrated medical 
program or a health unit with special departments set up to give reasonably complete service. 


2. All employees and their families have been impressed with the importance of proper 


nutrition 


3. Absenteeism has materially decreased, especially in those plants having health departments. 


4. At least six out of every seven employees are protected by and with group health and 
hospital insurance 


5. Under the direction of the local county tuberculosis society over 30,000 persons have had 
chest x-rays during the past ten years. 


6. Venereal disease is being given careful attention in a considerable number of the industries, 
with a majority of the employees receiving the Wassermann test. 


Other health activities to which the committee has given attention, which bear 
more on the entire community but which benefit industry, are cancer control, 
dental hygiene, and rheumatic rehabilitation. There is deposited in the banks over 
$1,750,000 for hospital construction in the community. 

Our goal is still several years off, if we reach it then. We shall not be satisfied 
until every industrial employee has complete plant medical service on a voluntary 


t basis, rather than through some regimented or federally socialized scheme. You 
; can help to prevent the latter by organizing your plants with full and integrated 
health programs. 

Now, Mr. Doctor, how can you procure medical service in the plants in your 
state’ There are two roads which you can travel in search of the answer to this 
question, You can travel either alone or with someone. My strong advice is that 
you persuade your local chamber of commerce to sponsor the project. That is what 
your chamber is for, Let it organize a thoroughly representative committee com- 
posed ot business and industrial heads, physicians, dentists, specialists, and other 
essential representatives of your wide community interest. Let your chamber through 
your committee do the research, make the surveys, gather the data, and thereby 
assist the manutacturers to get their plants medically supervised expeditiously and 
efhciently for the mutual benefit of employer and employee. 


THE UNION HEALTH CENTER FOSTERS EMPLOYEE HEALTH 
The Philadelphia Experience 


JOSEPH A. LANGBORD, M.D. 
PHILADELPHIA 


| HAVE tor many years entertained an idea that the application of practical 
preventive medical care otters desirable opportunities to keep the nonindustrial 


ailing worker at work. The opportunity offered itself nine years ago when I was 
invited to develop a unilateral health and welfare project in a garment industry, 
which was put into effect in 1943. The plan provided a moderately comprehensive . 


preventive, diagnostic, and specialist service for the ambulant worker-patient. 


Medical Director, Sidney Hillman Medical Center of the Male Apparel Industry of 


Philadelphia 
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The garment industry is relatively a nonhazardous one. It provides in most 
instances modern factory conditions coupled with health and welfare insurance 
and plant emergency service. Despite all these provisions and the fact that occupa- 
tional ailments in this industry are insignificant, the quota of absentees was fairly 
well sustained, indicating that the greatest source of interrupted production origi- 
nates in ailments acquired off the job. 


The objectives of our health program are the following : 

1. In addition to full hospitalization coverage, a comprehensive diagnostic and 
specialist service to ambulatory patients. It offers them an opportunity to conserve 
their health by the provision of adequate preventive medical care. 

2. Free and easy access to clinic service, which makes early medical investiga- 
tion available to all members during hours which least interfere with their work. 

3. Specialist service to all patients for as long as it is necessary. 

4. Public Health and welfare service for those who are faced with social, psv- 
° chologic, and economic complications which, if disregarded, would defeat our 

etforts in restoring them to normalcy. 

5. Cooperation with referring family physicians and furnishing their patients 
diagnostic and specialist services as well as laboratory investigation with complete 
reports of findings submitted to the referring physicians. 

6. Assistance to patients who require institutional care such as hospitals, 
sanatoria and convalescent homes. 


7. Promotion of educational programs that will teach our members the value - 


of preventive medicine. 
8. A clearing house for regional factory emergency dispensary cases that require 
preventive medical service. 


9. Affiliation with a teaching institution. 


10. Provision of physical medicine and rehabilitation service. 


MODE OF OPERATION 


The number of persons eligible for medical care in our community is 23,000, 


about equally divided between the sexes and ranging in age from 18 to 70. 
With this information the following facts are determined: 


1. Functional space requirement. Number of technical personnel. 


2. Size of initial patient load. 8 Number of nonprofessional personnel. 

3. Expected number of visits. 9. Size of. budget. 

4. Number of internists. 10. Cost of operation. 

5. Type and number of specialists. 11. Source of funds necessary for operation. 


6. Professional time requirement. 


FUNCTIONAL TECHNIQUE 


. 
All new patients are seen by an internist, and on completion of the taking of 
the medical history and the physical examination the patient is referred for urinaly- 
. sis, blood study, serologic studies, and photofluorography, plus gynecologic exami- 


nations for females. In the event that the patient requires one or more specialist 
services he is referred to the respective department for study and opinion. Ulti- 
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mately the patient and the reports are returned to the referring internist. Outside 
patients are not examined by the internist but receive such studies as are requested, 
and reports thereof are submitted to the referring physician. 


MEDICAL RECORDS 
Our medical records are under the supervision of a highly competent medical 
records librarian. Diagnostic data are recorded in accordance with the “Standard 
Nomenclature of Diseases and Operations. All records are reviewed to determine 
their accuracy. 
PUBLIC HEALTH DEPARTMENT 
The Public Health Department functions as a coordinating unit and liaison 
between physician, patient, and community resources. All patients are seen by 
* referral in individual interviews for instructions, interpretation, and follow-up. 
We are presently conducting a survey to determine how many of our patients 
could have purchased the same kind of service they have received at the Sidney 
Hillman Medical Center. Thus far, from a small sample answering our question- 
naire, approximately 9% could have met this obligation ; the rest could not. 


MEDICAL POLICY 


Since existing ainbulatory clinics have failed to adopt a uniform code to govern 
the standard of medical service, we decided to be guided by the minimum hospital 
standards of the American College of Surgeons. 


VOLUME OF SERVICES RENDERED FROM DAY OF ACTIVATION OF THE 
CLINIC, MAY 7 TO DEC. 31, 1951 


Total number of patients who availed themselves of Center's services............. 4,459 


Total number of visits consumed by this initial patient load 
(6.1 visits per patient) 


Number of services absorbed by this group. 39,937 
(8.9 services per patient) 


The budget set up for the cost of operation of the Center was $350,000 per 
annum. 

The cost of erecting this Center was shared equally by the management of the 
Amalgamated Clothing Workers Union and the Men’s Outdoor Apparel Industry. 

Source of funds for operation is a voluntary payroll assessment of 0.75% 
assumed by the industry. 


THE PITTSBURGH EXPERIENCE IN UNDERGRADUATE AND GRADUATE 
INDUSTRIAL MEDICAL EDUCATION 


T. LYLE HAZLETT, M.D. 
PITTSBURGH 


In 1935 I wrote an article criticizing medical schools for not paying some atten- 
tion to industrial medical education. Dr. Huggins, then dean of the University of 
Pittsburgh School of Medicine, contacted me and indicated that he felt that some- 
thing should be done. There were limited funds. We agreed to establish a separate . 
department of industrial hygiene in the school of medicine. 


Professor of Industrial Hygiene, University of Pittsburgh School of Medicine. 
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We found in a survey of our former students that some 90% of them had had 
industrial contacts in the first five years of practice. We began, and we are still 
operating, on a very small scale. However, considering the subject load in the 
medical curriculum today, we are very happy that we have had the time and recog- 
nition that we have. 

We started with approximately 17 hours and gradually increased to 26 hours. 
This subject should be presented to medical students in their senior year, when 
they are most receptive to orientation. It has not been an elective course; it is a 
compulsory course. An examination is given and the papers reveal a real interest 
in the subject. This course should be made as attractive as possible, not only with 
plant visits but with illustrations and demonstrations with clinical cases. It is 
difficult to present clinical cases because very often they are a matter of controversy. 
¥ In 1938 we realized that we might give an analytical and spectrographic labora- 
tory service to physicians, to hospitals, and to industrial organizations. This service 
is available on a fee basis. 

, In the early 1940's when serious discussions occurred relative to the formation 
of a certifying board, it was pointed out that there was no place that one could 
go in this country for graduate education. In 1945 we established an 18-month 
consecutive course in industrial medicine. This was equal to two academic years. 
It was thought that later a third year of in-plant training in some industrial organi- 
zation under our supervision could be added. In 1948 the Board of Trustees of 
the University authorized the degree of Doctor of Industrial Medicine. 


Since that time we have developed in the School of Public Health a Division 
of Industrial Health, under the direction of Dr. Adolph Kammer with full-time 
faculty supervision. 


During these earlier years of undergraduate education, our faculty was composed 
of men in this area, and without their help it would not have been possible to give 
these courses. The lectures were given by full-time men in their individual special- j 
ties, both engineering and medical, and through them we have had a faculty on a 
voluntary basis. Our present dean, Dr. McIlroy, has been actively interested in this 
phase of the curriculum. 


THE INDUSTRIAL MEDICAL ASSOCIATION AND MEDICAL DIRECTORS’ 
CLUB IN PITTSBURGH 


DANIEL C. BRAUN, M.D. 
PITTSBURGH 


UR CLUB, which began some five years ago as a social group, came about 
when 13 or 14 full-time medical men in industry in the Pittsburgh area decided 
to lunch together once a month to discuss problems of mutual interest. 

5 Its value as a medium of exchange of thoughts was recognized from the begin- 
ning. We didn’t anticipate that we would be consulted by industries, labor groups 
and institutions outside of our own sphere. But during our existence of four or five 

years we have been consulted by all these groups from time to time. The Dean of the 


Co-Chairman, Commission on Industrial Health and Hygiene, Pennsylvania State Medica? 
Society. 
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Medical School has asked our opinion and backing, as has the Dean of the Nursing 
School. We have been very closely associated with the Industrial Medical Associa- 
tion. Irequently we have the pleasure of a visit from one of the representatives. 
The local cancer and arthritis groups have approached us. We have tried to give 
all of them advice and help wherever we were able 

We work closely with our Chamber of Commerce, which has an excellent Com- 
mittee on Public Health. They have always been helpful, both to our club and to 
the County Society Committee on Industrial Health. 


In the fall we usually have a session at the time of the Annual Meeting of the 
Industrial Hygiene Foundation in Pittsburgh. Frequently we are honored by the 
presence of some of the men attending that meeting. 
en There is an overlapping of activities between the Industrial Medical Association 
and our club. Most of our membership are also members of the Association. In 
western Pennsylvania we have a Council or District of the Industrial Medical 
\ssociation, and at present there are plans in process for development of a local 
component society here. In this respect we are attempting to copy the success of . 
our component society in the eastern part of the state. 


THE TECHNIQUE OF BUILD-UP OF INDUSTRIAL HEALTH IN 
A SINGLE COMMUNITY 


JOHN D. HARLEY, 
WILLIAMSPORT, PA. 


UR FIRST appreciation of the importance of industrial health in the smaller 
plants was gained from an address by Paul V. McNutt, then chairman of 
the War Manpower Commission, in Pittsburgh in November, 1942. A request 
had been made to the American Medical .\ssociation that “physicians generally 


should interest and inform themselves of this type of activity,” as a means of 
helping to win World War II. 

Industrial health measures when carried out adequately and completely are of 
equal value in peace time and in war. Its horizon has expanded in recent years 
to a comprehensive approach to the total health needs of the employed population. 


A healthy employee is a much greater asset to management and industry, and the 


elimination of health hazards, as well as the promotion of safety, is a great advan- 
tage to both the employee and the employer. 


This expanded concept has resulted from a growing recognition by management, 


labor, and the health professions of the great opportunities that the extension of all 
industrial health work offers for the prevention and early detection of disease, for 
the improvement of efficiency and productivity, and for the reduction of losses from 
absenteeism for medical reasons, and is a promoter of better human relationships 


between management and labor. The urge has already been put on Industry by 


the legislature of Rhode Island, when in 1950 House Bill 790 was passed and 
included in it were certain enactments reacting to the advancement of industrial 


Co-Chairman, Commission on Industrial Health and Hygiene, Pennsylvania State Medical 


Society. 
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health generally by industry. In the state of Michigan the labor laws were amended 
in 1949 to advance the cause of industrial health but had to be abandoned because 
of the pressure of civil defense, and such may be the case elsewhere. However, 
other heavy industrial states may in the future enact such legislation that would 
put the urge on industry generally. Legislation was the means of starting work- 
men’s compensataion laws, which are now generally accepted. 

The so-called “technique” of the accomplishments in industrial health in the 
Greater Williamsport area, with a metropolitan population of about 65,000, was 
largely carried out during World War IL and not much has been added since, partly 
because of lessened initiative on the part of the active committee and a lack of 
friendly feeling between management and labor. It is also somewhat contagious, as 
it were; one industry in an area from which other industries draw employees does 
materially influence all industries in that area to either adopt or not adopt an indus- 
trial health program, depending somewhat én their experience with such an activity 
and its cost in particular. Justifiable conclusions, however, cannot be drawn in a 
short time or from a brief experience. 

Lycoming County, of which Williamsport is the county seat and which is gen- 
erally centrally located, has a population of about 100,000. It has 2 highly diversified 
population, with about 150 plants and nearly 20,000 employees. Approximately 
70% of these employees, particularly in the Greater Williamsport area, are covered 
by some kind of an industrial health program. However, the activity may not be an 
acceptable or approved in-plant program, and the time or spirit did not seem 
appropriate to urge its more general adoption. The community, however, is health- 
conscious and recently has perfected an organization of all the voluntary health 
agencies into a Health Council, which has on its agenda for consideration a 
“multiphasic,” or “multiple health,” screening program such as has already been 
carried out in Richmond, Va., and Atlanta, Ga., and has been approved by the Penn- 
sylvania State Medical Society and Lycoming County Medical Society, as well as 
some 70 or 80 other county medical societies in the United States. This particular 
activity has ben presented to them and to our Industrial Health Bureau of the 
Pennsylvania Department of Health by our local Industrial Health Committee for 
consideration and local action if thought advisable. 

The procedure followed locally for the instituting of our industrial health 
program was started by a survey carried out by the Industrial Health Bureau of 
the Pennsylvania Department of Health to show our lack and our need of a pro- 
gram of this nature in our local industries, which was, in turn, followed by a meeting 
of leaders in this activity with local physicians, which was followed by a “definite 
plan,” features of which were presented to industry and physicians. In some cases 
personal calls were made on management with presentation of advantages to be 
gained by the adoption of such a program in their particular industry. 

Many communications in writing were carried out, and in this we had the great 
support of our local Community Trade Association and the local press. This activity 
was supported very materially by carrying out in our local Williamsport High 
School a program for the public emphasizing the importance of nutrition in indus- 
try, which program was prepared by the Westinghouse Company and was carried 
out locally and very effectively by personnel of the Pennsylvania Power and Light 
Company. 
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We also viewed locally a motion picture, produced by General Motors on the 
subject of industrial health, which was very informing and generally helpful in 
creating interest and information regarding the subject. We had also an all-day 
conference and meeting with luncheon at the Lycoming Hotel, together with an 
exhibition of equipment useful in a “first-aid” or “dispensary” unit in an industry. 
This conference was well attended by employers, employees, and representatives 
of the healing professions. We initiated in our community the mass chest x-ray 
program and to date have taken x-rays on about 18,000 out of a possible 22,000. 
This is done at a cost of $1.00 per person. 

In 1947 we determined to give to nurses doing industrial health work a course 
of study covering the general subject of industrial nursing. This course was planned 
for one night a week at the Williamsport Technical Institute. There were 50 regis- 
trants, coming from Wellsboro to Sunbury, and covered 10 weeks, terminating 
with an examination and graduation, at which time addresses were given by Dr. 
Charles-Francis Long and Miss Kathryn Frankenfeld, R.N., Industrial Nurse 
Consultant, both from Philadelphia. The course in a general way covered all 
phases of industrial nursing, and each subject was taught by a local physician- 
specialist in the particular subject, and an industrial nurse, a dentist, and an 
industrial hygienist or sanitarian. 

In 1948 we felt the subject of industrial health could be kept more alive locally 
by the issuance and distribution of an “Industrial Health Bulletin” at certain 
intervals, with articles by local physicians, safety engineers, sanitarians, and others. 
We are still issuing the bulletins, and the results are very satisfactory. 

In March, 1948, there was held in Chicago the first Industrial Health Conference 
on “Alcoholism in Industry.” The detailed reports of that conference made a 
favorable impression on us locally, and we determined to put on a similar confer- 
ence in Williamsport, which was done in October, 1948. We were fortunate in 
securing two of the same speakers who appeared at the Chicago meeting, Dr. Robert 
V. Seliger, Johns Hopkins Medical University, Baltimore, and Dr. John L.. Norris, 
kastman Kodak Company, Rochester, N. Y., who with the leaders of our local 
“Alcoholics Anonymous” group addressed about 250 of our local citizens on the 
general subject of “Alcoholics in Industry” and what to do with them. We felt 
this a very worth-while activity and one that should be encouraged. 

A new consultant service, designed to advise industry in problems of alcoholism, 
hase been started at Yale University, New Haven, Conn. It will assist in determin- 
ing the extent of alcoholism within the company in evaluating the losses in produc- 
tion and employee morale resulting from alcoholism. 

The clinic will also recommend alternate possibilities for treatment of alcoholic 
addicts who voluntarily show an interest in rehabilitation. As evidence of the 
seriousness of the problem in industry, clinic officials pointed out that more than 
50% of their first 1,000 patients were employed in industry. Educational material 
on this subject will be supplied by the clinic. 

Cornell University Medical College in New York is also doing a similar work 
with the problem of the aleoholic. 

In general, we can say that our activity in industrial health in and around 
Williamsport attracted the attention of the United States Chamber of Commerce 
as early as 1944. Since then Dr. Leonard Goldwater, Professor of Industrial Health, 
Columbia University, New York, has met with our committee and has had a nurse 
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make a survey of certain industries locally. A number of other leaders in the field 
have expressed interest in our program, including the Council on Industrial Health 
of the American Medical Association. Many have visited us, and inquiries con- 
cerning our plan and work have come from many cities and states and a few from 


foreign places. 

We have thus tried to delineate for your information some facts regarding the 
industrial city of Williamsport, Pa., and data regarding its voluntary community 
health activities, with a bit of elaboration in detail regarding the establish- 
ment and subsequent conduct in particular of its industrial health program. 
Such a program offers much in health education and general preventive medi- 


cine, much in the reduction of sickness absenteeism, much in the promotion 


of better human relationships between management and labor, much in stabiliza- 


. tion of working force and lessening of worker turnover and much in reduction of 


accidents and insurance premiums. All of these can be and probably will be adversely 


atfected by the proposed compulsory federal legislative health program. We do not 


want that to happen, since it is through voluntary effort that most progress is made 


Certainly what has been done in Williamsport and other American cities along 


industrial health lines, and by voluntary means, can be duplicated by any city in 


our country. 


THE TECHNIQUE OF THE BUILD-UP OF AN INDIVIDUAL INDUSTRIAL 
MEDICAL PRACTICE 


GLENN EVERTS, M.D. 
PHILADELPHIA 


XTENDING medical service into small plants is the bottleneck of industrial 
health progress in most any community. I have been asked to tell you how I 


went about acquiring an in-plant medical service in enough small industries to make 


it pay as a full-time practice of medicine. If there really were a simple clear-cut 
formula to that procedure an important reason for these round table meetings would 
have been fulfilled. Through these conferences we are coming together to help one 


another to learn how it may be possible to break this so-called bottleneck and extend 


an adequate medical service into a large number of small plants at an expense those 


plants can afford. 

My start in small-plant work in 1926 was not one of my own doing; it came 
about under the auspices of an organization. Because the story points up a few 
lessons for us, I should like to recite it briefly. Then I should like to add a few 
observations and thoughts of my own and of some of my industrial physician friends 
which I hope will throw some light on the problem of medical services in small 


plants. 

In 1923 the Philadelphia Tuberculosis Association wanted to learn how much 
tuberculosis there was in industry. To do so they conceived a rather far-reaching 
program. At no expense to industry they offered to examine within each small plant 
the chests of as many persons as the plant could persuade to participate on a volun- 
tary basis. An internist trained in chest work thereafter entered each plant on a part- 
time schedule during the week and examined clinically a certain number of persons.: 


Medical Director, Curtis Publishing Company. 
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When, either from history or from clinical findings, there was the least suspicion of 
tuberculosis the patient had an x-ray made elsewhere. (This was in the days prior 
to the mobile x-ray unit.) As a result of this procedure some cases of tuberculosis 
were discovered. However, the employees in the plant became accustomed to the 
same doctor coming in week after week and began asking him for advice about the 
commoner minor health problems. This, in turn, gave rise to a well-recognized 
request the company to “have a doctor come in for our everyday aches and pains.” 
The results of these requests mounted to the point where something was done 
about it 

Surveys were made throughout Philadelphia, and it was found that among the 
many plants so serviced there was a sizable number that would consider a definite 
in-plant medical service for the employees. And so was born the plan whereby 
half the time of a physician in private practice and the full time of a nurse were 
utilized to maintain an in-plant medical service on a part-time basis in each of two 
or three plants, whose total population would amount to 1,000 employees. 

The first physician to start a service of this sort was the full-time physician of 
the staff of the Tuberculosis Association—a physician interested in industrial health 
(who happens to be 1). After a dispensary was set up within each plant and main- 
tained for from six months to two years, the medical service of the plant, along 
with the services of other plants constituting 1,000 employees was turned over to 
a physician in private practice. The supervision of it was completely divorced from 
the further efforts of the Tuberculosis Association. The full-time nurse who had 
fitted into the schedule of this “unit” of two or more plants went along to become 
the full-time nurse for that unit-group. 

In this manner there was established in some 32 plants an in-plant medical 
service. Plants ranged from as few as 25 to 700 employees. This whole plan of the 
Tuberculosis Association was called a demonstration—a demonstration of the fact 
that it is possible for a small plant to have a part-time in-plant medical service at 
a cost that it can afford because the physician’s time and the nurse’s time were 
geared to the size and apparent need of the plant. 

The following lessons which we learned from this venture seem to me to be 
important. 

1. Those plants which participated in the survey for tuberculosis and into which, 
therefore, a physician came rather frequently were much more easily “sold” the idea 
of constant in-plant medical service than were those plants which subsequently were 
approached but which had not had the experience of having a physician come in for 
the chest examination, As a matter of fact, in a certain plant which had not thus 
participated, it took 11 half-hour interviews on the part of the Industrial Health 
Kducation Secretary of the Tuberculosis Association before the executive of that 
plant gave permission to institute their medical service. 

2. In attempting to interest plants other than those continuing the effort started 
by the Tuberculosis Association, it became the unvarying rule to ask whether or not 
a physician was already a part of any arrangement in that plant’s care of its com- 
pensation cases. If this were true, our Health Secretary would not suggest a 
medical service. However, two plants were found in which the management had 
been somewhat dissatistied with the service rendered them by the private practi- 
tioners in compensation cases but had withheld telling our Health Secretary that 
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any other physician was involved in their accident work. When, therefore, an 
in-plant service was developed, these physicians were no longer getting the accident 
cases which they had been getting before and much unpleasantness developed. It 
finally came to the attention of both the County Medical Society and the Board of 
Directors of the Tuberculosis Association. The reason | believe is obvious, and the 
private physicians were justified in complaining. 

3. Another lesson was learned when we asked ourselves a few years later, 
“What became of the several units which had been turned over to the full-time 
private practitioner ?” The answer was that in at least three cases the private prac- 
titioner, as could be expected, became increasingly interested in his private practice 
(a specialty in each case) to the exclusion of his industrial health work. After only 
two or three vears at the most, his specialty became so remunerative that he could 
. afford to give up his industrial work altogether, and in each case he did so without 

making any effort to find a substitute. In some cases the nurse attempted to carry 

on alone and within the limits of her ability succeeded in doing so for a good many 
; years, \t least 15 other plants fell by the wayside and, as far as I know, do not now 
have any sort of medical service. It could be surmised that if a plant’s management 
were thoroughly imbued with the value of the medical service the executives them- 
selves would have set out to find a substitute. This may be true, but it is my feeling 
that the casual interest in the industrial health program on the part of the private 
practitioner did not result in developing the service to a satisfactory peak of interest. 
[ say this because other plants which had their service maintained for several years 
hunted about on their own volition to find a physician when the one they had left. 
The degree of ambition on the part of the nurses themselves might also be the reason 
for a drop in interest. 


4. Still another observation may be helpful. In 1926 there was little opportunity ' 
for any physician not permanently interested in industrial health to acquire any 
leaning toward it beyond that of temporary remuneration. I hope that if private 
practitioners are to be utilized in part-time medical work in small plants the indus- 
trial physicians groups and the medical schools of the community will make it easy 
for these physicians to enhance their knowledge of and interest in industrial work 


by means of good, adequately spaced postgraduate courses. 

5. Another interesting observation is the reason that executives finally sign up 
for in-plant medical service. They are the following : 

(a) A very poor accident record in the plant and the compensation carrier is urging better 
care of accidents by having an in-plant medical service. 

(b) The forthright realization that one or two more serious and costly accidents could at 
least have been minimized if competent early in-plant care has been available. 

(c) The realization of a poor absenteeism record. 

(d) The medical service of competitor plants. 

(e) The firm belief in personal health care on the part of an executive and therefore an 
awareness of the value of good health among his employees. 


- (f) The early and untimely death of two or more key persons or executives, probably from 
coronary disease or a cerebrovascular accident, and the hopes that a medical service might 
forestall further sudden deaths. 

P (g) The working out of a plan by the plant executive and his enlightened personal physician 


whereby that physician will help start a medical service in the plant. Usually the plant executive 
has been thinking about a medical service but had not known where to get a doctor. 
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(hk) Last, and more recently increasing in importance, the definite trend of the unions to 
write a health-coverage clause in their contracts which may attempt to dictate the amount and 
kind of medical care if something not quite satisfactory to them is not already in existence. 


From this enumeration of the reasons why a medical service actually was started 
| believe we are justified in drawing the conclusion that many executives of small 
plants have had a particular experience, or have arrived at an embryonic conclusion 
about a medical service but have failed to act further upon the ideas because they 
did not know where to turn for detailed information. I believe that we should make 
them individually aware of ways and means of getting this information. The Indus- 
trial Health Committee of the Philadelphia Chamber of Commerce has had machinery 
for doing this for the past eight years. 

The question may logically be asked, “How can the effort of the Tuberculosis 
Association in Philadelphia some 25 years ago be duplicated?” It seems to me it 
was rather unique. 

First, it might be duplicated in much the same way as it was done originally. 
The effort at that time, | should have emphasized, was a seven-year demonstration, 
but there was no particular reason why it could not have been continued. When the 
time neared for the conclusion of the demonstration, in 1932, I personally took over 
the medical service in the last five plants as a practice of my own and carried on for 
the ensuing 16 years until | went with the Curtis Publishing Company. Those five 
plants are still intact under the direction of another physician, who likewise is carry- 
ing them on as a full-time job. 

To duplicate that effort now would be to have some organization carry the 
financial load of an industrial physician and an industrial health educational secre- 
tary while each plant medical service came into being and could be fitted into a 
turn-over-able group. The procedure worked, but it was rather cumbersome. 

My second suggestion I will put in the form of a question: “What would be 
wrong if a physician should go to the president of a small company and suggest 
to him the value of a part-time in-plant medical service, provided he did so in line 
with a specitic code of ethics as laid down by the county medical society which would 
in all circumstances protect any physician whose interest in that plant would be 
atfected 7” 

lam thinking of the Lake County Code of Ethics of the Lake County (Indiana) 
Medical Society. This code, which has to do specifically with the relationship of 
industrial and private physicians, is printed in the Journal of the Indiana State 
Medical Association. This code as it stands does not cover the exact point in ques- 
tion—namely, the protection of a physician who gets the care of the minor accidents 
of a small plant from the encroachment of another physician who might be interested 
in setting up an in-plant medical service in that plant. 

| have discussed this point with several level-headed industrial medical men and 
the general reaction is that it would seem perfectly fair for Dr. A., who desires to 
interest a small plant in an in-plant service, to go to Dr. B., who sees their accident 
cases, and say: “Dr. B., 1 am interested in industrial health work and would like 
to set up a medical service, if possible, in such and such a plant. It is my under- 
standing that some of the care of accidents from this plant come to your office. 
What would be your reaction to my establishing a medical service there? If the 
matter means a great deal to you would you choose to set up such a service there 
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yourself ?”” Obviously there can be all sorts of reactions to such an approach. How- 
ever, I should like to see the matter worked out and set up in writing in a strict code 
of ethics of the local county medical society. 

Or shall we continue to depend upon the slower process of education by the 
printed word, so that in due season the president of X Company specifically calls 
on the phone and says to the office of the county medical society or the industrial 
health committee of the chamber of commerce: “I have made up my mind to start 
a medical service in my plant. Do you know where I can get a doctor and a nurse?” 
That, of course, constitutes a direct call from the executive, but the physician who 
goes into that medical set-up, Dr. A., is going to make Dr. B. almost as unhappy 
as he might have made him if he had gone to him man-to-man—probably more so. 
However, in the latter case it is no longer the obligation of Dr. A. to care much 
about what Dr. B. thinks, any more than it would be the concern of Dr. A. when 
some private patient who had been the private patient of Dr. B. a month previously 
comes to him of his own volition. I feel that the former method properly controlled 
by a code of ethics could be the basis for a much happier understanding between 
the two physicians involved than the latter way. 

There is a final comment that I should like to make. | believe that the industrial 
physicians group of each county medical society should be able to exert some control 
over the probably sincere interest of a physician in private practice who may be 
inclined to do in-plant health work. He should be exposed to some sort of industrial 
training and reading in health work ; otherwise, no matter how he enters the field 
of small-plant industrial health work he will become a potential detriment to our 
standards of good industrial medical service. Determination of the precise manner 
in which this may be brought about is one of the reasons for this round-table 
conference. 

DISCUSSION 

Dr. LEoNARD ArLING, Minneapolis: My associates and I work for small plants entirely. The 
largest employs about 3,000 persons and the smallest perhaps 15 or 20 men, with a wide spread 
between these extremes, the other plants varying from several dozen to hundreds of employees. 
Many small trucking organizations and other units that may have branch offices in our area 
also send in their employees. 

We have been fortunate as far as getting into difficulties with our fellow practitioners is con- 
cerned. I know of only one situation that caused any rift. A private practitioner called me on 
the telephone and implied that 1 was attempting to secure his work, which was not true. He 
asked about our services and what we did; so I outlined our program to him. There was noth- 
ing said or done beyond this conversation, and I had no further complaints. 

Such situations can arise very easily. If we made any effort to get into a plant and talk 
to the men, I believe it would lead to rifts and trouble. We have been offered accounts in our 
community that have been rather inviting that we purposely avoided. We know the men that 
are in the plants, and we have tried to keep from stepping on their toes, if you please. I am 
sure that there are certain physicians who probably feel that some of the plants left them. It 
has never been at our instigation, and we have, in turn, referred considerable private work. 
Any condition that is of nonoccupational origin we immediately refer to the physician of the 
patient’s choice. If he has no physician of his choice, we may give him a list of three names of 
physicians located in the area in which he lives or in which he works, so that he may have the 
opportunity of consulting a conveniently located family physician. 

Referrals of our new accounts have been almost entirely on the basis of employer, employee, 
and insurer. The employers, particularly personnel men, discuss their mutual problems, and a 
company who is already using our service may refer our service to another company that 
is having trouble. We always approach such a situation with caution, for the simple reason that 
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we may be getting into personal ethics relationships that could be unfavorable. We like to 
have a personal interview and let the company come to us. We do not like to go to them. 
I believe that in that way much difficulty can be avoided. I believe that the only logical way to 
give the industries in the community a prospectus of what is possible is through the commerce 
organizations, such as the chamber of commerce. They have access to all the key industries, and 
their literature goes out to virtually every organization in the area. That is the healthiest way 
to spread the story of the possibilities of industrial medicine. 


1 for one would be quite hesitant about going into a firm and trying to convince the president 
or manager of that firm that he should send me his business. It could be done, possibly, on the 


basis of a code of ethics. I certainly would bear no grudge against any physician in our com- 


munity who talks business to a firm to whom we are rendering service, but I should expect him 
to make some contact with me as the physician who is in charge of that firm's medical service. 


Dr. Roserr L. Quimey, Liberty Mutual Insurance Company, Boston: I was formerly 


director of the Hartford Small Plant Medical Service, consisting of some eight or nine small 
oe plants in Hartford, Conn. This service was developed in 1946 through the help of the director 


of the State Manufacturers Association, the County Medical Society, and particularly the Bureau 
of Hygiene of the State Health Department. A physician was interested in setting up this 
service, and several industrialists were willing to join the plan. In several instances the plants 
already had a physician on a part-time basis. In each case he was approached in friendly - 


fashion and was willing to relinquish his interest in that plant, since a full-time physician was 
going to make that plant part of his practice. Nonoccupational cases were referred to that 
particular physician whenever the patient did not already have a family physician. 

De. FE. S. Jones, Chairman, Committee on Industrial Health, Indiana State Medical Asso- 
ciation, Indianapolis: We frown on the physician's soliciting business in our area. We feel that 
if the plant manager comes to the physician and asks him to do the work, the physician then can 
accept it on his own terms and the manager does the things which the physician suggests should 
be done. If the physician solicits the work, he is very apt to do it—and be willing to do it—on 


the manager's terms, and the physician can never develop a good medical program in a situation 
of that kind, 

If a company approaches me to do its work and they already have a physician, I refuse to 
discuss the matter with them until I have discussed it with the doctor who is already in charge. 
He then has an opportunity to contact management and see why he is being discharged. In 
several instances he has been able to work out a satisfactory arrangement, clear up the disagree- 
ments between them originally and continue as their doctor. In some instances this cannot be 
done, and when it cannot the physician has no reason to feel unkindly toward me. 
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IMPROVED PHOTOMETRIC DETERMINATION OF CARBON MONOXIDE 
BY MEANS OF PALLADIOUS CHLORIDE 


EUGENE W. RICE, Ph.D. 
OMAHA 


NE OF the most accurate and sensitive laboratory procedures for the deter- 

mination of carbon monoxide in air is the iodine pentoxide method, which 
depends upon the liberation of iodine when the dried gas containing carbon monoxide 
is passed over heated pentoxide. However, certain serious difficulties have been 
noted repeatedly in the application of this method.'' Hence, a simpler means for 
the detection and determination of carbon monoxide involving reduction of palla- 
dious chloride has been adopted by various workers, notably, Christman and 
associates. In these methods a definite volume of standard palladious chloride 
solution, contained in special apparatus, is exposed to the gaseous mixture con- 
taining carbon monoxide. The following reactions occur : 


(1) PdCl, + CO — Pd + COCI. (2) COCI + H:O — CO; + 2HC1 


After the reduction is complete, the excess palladious chloride is filtered from the 
metallic palladium. The addition of potassium iodide, in excess of that required 
to transform the palladious chloride into palladious iodide, dissolves the latter salt 
to yield a clear amber solution, which is measured colorimetrically. : ; 


An appreciable increase of specificity, sensitivity, and accuracy would be obviously 
attained if this color system were analyzed photometrically instead of colorimetri- 
cally. A survey of the literature showed no spectrophotometric data on palladious 
iodide dissolved in an aqueous iodide solution,’ although other compounds have 
been used in spectrophotometric tests.‘ Hence, an investigation was undertaken 
to determine optimal conditions under which palladium can be estimated spectro- : 
photometrically as palladious iodide, with a view in particular to its application 
as a method for the toxicological determination of carbon monoxide. 

From the Department of Biological Chemistry and Nutrition, Creighton University School 
of Medicine. 


This work was supported, in part, by a grant from the Division of Research Grants and 
Fellowships of the National Institutes of Health, United States Public Health Service. 

1. Adams, E. G., and Simmons, N. T.: The Determination of Carbon Monoxide by Means 
of Iodine Pentoxide, J. Appl. Chem. 1:20-40, 1951. 

2. (a) Christman, A. A., and Randall, E. L.: A Convenient and Accurate Method for 
the Determination and Detection of Carbon Monoxide in Blood, J. Biol. Chem. 102:595-609, 
1933. (b) Christman, A. A.; Block, W. D., and Schultz, J.: Determination of Carbon Monoxide 
in Air, Indust. & Engin. Chem. (Anal. Ed.) 9:153-156, 1937. 

3. Fister, H. J.: Manual of Standardized Procedures for Spectrophotometric Chemistry, 

? New York, Standard Scientific Supply Corporation, 1950, Carbon Monoxide Method C-20. 

4. Ayres, G. H., and Tuffly, B. L.: Spectrophotometric Determination of Palladium with 

Bromide, Analyt. Chem. 24:949-952, 1952. 
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APPARATUS AND SOLUTIONS 


The spectral curves were obtained with a Beckman Model DU spectrophoto- 
meter and 1.000 cm. Corex cells. Transmission measurements were made with an 
Evelyn photoelectric colorimeter at 400 my, using the 10 ml. well. The method could 
readily be modified to suit any other colorimeter or spectrophotometer. 

A standard palladious chloride solution (1.0 mg. of PdCl, per milliliter) was 
prepared according to the directions of Christman and associates.” ; 


saker’s analyzed potassium iodide, granular, was used as the color-developing 
reagent. Other common chemicals were of analytical reagent grade. 


EXPERIMENTAL PROCEDURE 


Spectral curves for several concentrations of palladious chloride in the presence 
of a suitable excess of potassium iodide are shown in Chart 1, which covers the 


al 


TRANSMISSION 


500 
WAVELDOTH, mp 


Chart 1—Spectral curves for palladium (II) with iodide. 


wave-length range from 380 to 625 mp. Measurements were made against a cor- 
responding blank containing potassium iodide. The transmission minimum at 406 
to 410 mp was selected as the optimum wave length; hence, filter 400 was used for 


subsequent transmission measurements with the Evelyn photoelectric colorimeter. 


With use of the procedure to be described presently, the color system conforms 
to Beer’s law in quantities up to 0.40 mg. of PdCly. Chart 2 gives standard series 
data plotted as per cent absorption (100—% transmission) against log of concentra- 


tion.’ The curve shows conformity to Beer’s law by having its inflection point in 
the region of 63.2% absorption. 


The range and accuracy are also shown in Chart 2.° The concentration range 
for optimum accuracy for the conditions and technique used (see below) is 0.08 
to 0.4 mg. of PdCly. In this range, the relative analysis error is about 2.3% per 
1% absolute error in transmission. For a precision of 0.25% absolute transmission, 
the relative error is about 0.58% in the concentration range cited above. 


5. Ayres, G. H.: Evaluation of Accuracy in Photometric Analysis, Analyt. Chem. 21:652- 
657, 1949. 
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Between 20 and 30 C. the transmission for a given amount of palladious chloride 
was independent of temperature ; hence, no attempt is made to maintain constant 
temperature during transmission measurements at ordinary room temperature. 

The color reaches maximum intensity in a few minutes and remains constant 
for at least four hours. The color intensity increases only about 1 or 2% trans- 
mission in 24 hours. It is unnecessary to stabilize the color by the addition of 
ghatti gum solutions, as in the methods of Christman * and Fister.® 

For a given concentration of palladious chloride, constant transmission was 
obtained when the amount of potassium iodide varied from approximately 1.3 gm. 
up to 10 gm. per 50 ml. of final solution. 


ANALYTICAL PROCEDURE 

The gas-collection flasks of Christman and associates *® are used for air samples, 
and the Fister aeration apparatus * is employed for blood analysis. The standard 
palladious chloride solution is exposed to the carbon monoxide in the sample of 
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Chart 2.—Calibration curve for palladium (I1) with iodide at 400 mz. 


air or blood by the technique described in the respective methods.*” * After reduc- 
tion is complete, the excess palladious chloride is determined by the following 
procedure : 


Separate the excess of palladiots chloride quantitatively from the metallic palladium by 
filtering through a 5.5 cm. Whatman No. 40 filter paper into a 100 ml. volumetric flask. Use 
90 to 95 ml. of water to thoroughly wash the apparatus and filter paper. Dilute to the mark, 
and mix the contents well. 


Pipette a 10.00 ml. aliquot into a 50 ml. volumetric flask and add approximately 35 ml. of 
water. Add, with mixing, about 1.6 gm. of solid granular potassium iodide (14 level teaspoon) 
directly to the solution and dilute with water to volume. Measure the optical density with 

the Evelyn colorimeter, using a 400 filter and setting the instrument to zero density with a 

corresponding blank containing potassium iodide. Likewise, filter and treat 2.00 ml. of standard 
palladious chloride solution (containing 2.0 mg. of PdCl.) by the above procedure concurrent 
with each set of unknowns. (If desired, from 0.8 to 4.0 mg. of PdCls may be determined by 
adding approximately 4.8 gm. of potassium iodide [34 level teaspoon] to 500 ml. of final solution.) 
Calculate the total amount of palladious chloride present in the original sample by use of the 
customary formula of spectrophotometry. Finally, calculate the amount of carbon monoxide 
involved by means of the data given by Christman 2 or Fister.® 
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COMMENT 


Fister * measures the optical density of the palladious iodide solutions at 530 
my (or with a “green filter”) and obtains the milligrams of precipitated palladium 
from a calibration graph. No data are presented to support the choice of this 
particular wave length. Chart 1 shows that the optical density of the color system 
at 406 to 410 my is approximately twice that at 530 mp; hence, the present method 


is about two times-as sensitive as the method of Fister." 

Recently, Ayres and Tuffly * developed a spectrophotometric method for the 
determination of palladium based upon the orange to red color produced by treat- 
ment with excess bromide. This method was investigated and was found to be only 
about one twenty-fifth as sensitive as the present method, using the palladium- 


iodide system. 
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URINARY EXCRETION OF PARANITROPHENOL FOLLOWING 
PARATHION EXPOSURE 


JAN LIEBEN, M.D. 
RUDOLPH K. WALDMAN, Dr. Chem. 
AND 


LEONARD KRAUSE, M.S. 
HARTFORD, /CONN. 


ARATHION, O,O-diethyl-O-p-nitrophenyl thiophosphate, a highly toxic sub- 

stance, has recently come into widespread use as an insecticide in agriculture. 
I-xposure to this chemical has caused several deaths and many cases of illness.’ 
Parathion poisoning may occur after absorption through the unbroken skin, after 
inhalation, and after ingestion. Because of the high toxicity of the chemical and 
its insidious cumulative effect, a quantitative and qualitative determination of its 
effects or metabolic products is highly desirable. 

The level of the red blood cell and serum cholinesterase was found to be 
influenced by absorption of parathion. However, there is considerable variation in 
the cholinesterase levels from person to person.*. Workers not exposed to organic 
phosphorus insecticides sometimes showed low values of cholinesterase activity in 
their blood, which might have been interpreted as indicative of phosphate poisoning. 
In order to detect cases of mild phosphorus poisoning, this would necessitate 
determination of normal cholinesterase actiyity on an individual basis for any given 
person prior to exposure to organic phosphates. 

In studies on the detoxication of parathion in the animal body, it was found 
that paranitrophenol appears in the urine as a result of enzymatic hydrolysis by 


3 


the tissues.* Recently, methods for the quantitative determination of paranitro- 


phenol in urine have been published.‘ 
Industrial Hygiene Physician, Bureau of Industrial Hygiene, Connecticut State Department 
of Health (Dr. Lieben); Principal Biochemist, Chief, Division of Biochemistry, Bureau of 
Laboratories, Connecticut State Department of Health (Dr. Waldman); Assistant Biochemist, 
Division of Biochemistry, Bureau of Laboratories, Connecticut State Department of Health 
(Mr. Krause). 

1. Abrams, H. K.: Increased Use of Agricultural Chemicals: Serious Problem for Indus- 
trial Hygienists, Indust. Hyg. Newsletter 10:3 (July) 1950. 

2. Schaefer, R. A.: Three Years of Study on Organic Phosphate Insecticides Builds Bul- 
wark of Protection for Makers and Users, Occup. Health 12:35 (March) 1952. 

3. Mountain, J. T.; Zlotolow, H., and O'Conor, G. T.: Determination of Paranitrophenol 
in Urine in Parathion Poisoning Cases, Indust. Health Month. 11:88 (June) 1951. 

4. Mountain, Zlotolow, and O’Conor.* Waldman, R. K., and Krause, L. A.: A Rapid 
Routine Method for Determination of Paranitrophenol in Urine, Occup. Health 12:37 (March) 
1952. 
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It would be of great advantage if the results of Gardocki’s and Hazelton’s * 
work on parathion metabolism could be used as a more reliable test to estimate 
exposure to parathion instead of the hitherto used cholinesterase activity determina- 
tions. These authors claim that the excretion of paranitrophenol in urine following 
the administration of parathion appears to be more complete than when paranitro- 
phenol itself is injected, and is proportional to the amount of parathion administered. 
Since paranitrophenol corresponds to approximately one-half of the parathion 
molecule, the method to determine the amount of paranitrophenol in urine renders 
it applicable to the small doses anticipated in parathion intoxication. 
EXPERIMENTAL PROCEDURES 
In order to obtain qualitative and quantitative data on the excretion of para- 
nitrophenol, a series of experiments were conducted. 

Five cynomolgus monkeys, each weighing approximately 3 kg., were exposed 
to various quantities of parathion by subcutaneous injection or by direct application 
to the skin. Ina preliminary experiment, it was learned that this type of monkey 
was more resistant to parathion than other animals. This made the monkeys 


particularly suitable for our metabolism study. Dogs have been found not to 

survive the intravenous administration of 10 mg. of parathion per kilogram of 
i body weight, and 5 mg. per kilogram of body weight has been stated to be the 
£ 


dangerous dose for men.* None of the monkeys which received up to 28 mg. of 
parathion per kilogram of body weight experienced any signs of illness. Two 
guinea pigs were given the same amounts of parathion per kilogram of body weight. 

4 One was given 99.8% pure parathion and recovered after a severe illness. The 
other received commercial parathion and died within 72 hours. 

The experiment concerned itself with the length of excretion time of metabolic 
products of parathion, with the quantity excreted, and with the difference between 
subcutaneous and cutaneous absorption. 

For the subcutaneous injection, 99.8% pure parathion diluted with 50% alcohol 
was used in monkeys 1 and 2. For the skin application, the same parathion diluted 
with xylene was used on monkeys 3 and 4, and 95% commercial parathion was 
used on monkey 5, 

All the monkeys (except monkey 5) were exposed on only one occasion either 
to the subcutaneous injection or to the skin application. For the skin application, 
an area 2'> by 21% in. (64 by 6.4 cm.) on the back of the animal was shaved and 


parathion in xylene was dropped on the area. The area was then covered with a 


watch glass, and a corset of adhesive tape was used to hold it down. This method 
was chosen to prevent the monkeys from touching the exposed area and thus 
prevent ingestion of parathion. 


5. Gardocki, J. F., and Hazelton, L. W.: Urinary Excretion of Metabolic Products of : 
Parathion Following Its Intravenous Injection, J. Am. Pharm. A. (Scient. Ed.) 40:491 (Oct.) 
1951. 


6. Lehman, A. J.: The Toxicology of the Newer Agricultural Chemicals, Bull. Food & Drug ’ 
Off., July, 1948, Vol. 13, No. 3. 
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The monkeys were kept in metabolic cages, and their urine was collected daily. 
The rapid method for the determination of paranitrophenol in urine as described 
by Waldman and Krause was used for the urinalysis. 


The accompanying table demonstrates that the duration of paranitrophenol 
excretion depends on the amount of parathion given. Eighty milligrams of para- 
thion, administered by subcutaneous injection or cutaneous application, caused 
paranitrophenol excretion for 32 and 30 days, whereas a cutaneous application of 


20 mg. of parathion resulted in paranitrophenol excretion for only 18 days. 


The charts demonstrate the gradual decline of paranitrophenol excretion in 


each animal, as calculated in micrograms per 100 cc. of urine for each day. 


Monkey 1 was given 80 mg. of 99.8% parathion in 50% alcohol, or 28 mg. per kilogram of 
body weight, by subcutaneous injection. One hundred sixty micrograms of paranitrophenol 
per 100 cc. of urine was excreted the first day. The urinary concentration of paranitrophenol 
gradually increased and reached its maximum the 15th day, with 450 7 per 100 ce.; then it 
rapidly declined and ended the 33d day after injection, when no paranitrophenol was excreted. 


Total Days of 
Parathion Paranitro- 

Monkey Given, phenol 
No. Mg. Excretion 


* Monkey 5 received two doses of parathion. 


Monkey 2 received 62 mg. of 99.8% parathion in 50% alcohol, or 21 mg. per kilogram of 
body weight, by subcutaneous injection. Three hundred fifty micrograms of paranitrophenol 
per 100 cc. of urine was excreted the first day. The maximum concentration was reached the 
ninth day, when 700 ¥ per 100 cc. of urine was excreted. The urinary concentration then gradu- 
ally declined and ended the 26th day, when no paranitrophenol was excreted. 


Monkey 3 received 80 mg. of 99.8% parathion in xylene, which was applied to the external 
skin in the manner previously described. One hundred fifteen micrograms of paranitrophenol 
per 100 cc. of urine was excreted the first day; this also constituted the highest concentration on 
any one day. The amount of paranitrophenol excreted gradually declined till the 31st day, when 


no paranitrophenol was found in the urine. 

Monkey 4 received 20 mg. of 99.8% parathion in xylene, which was applied in the above- 
described manner to the external skin. Thirty-six micrograms per 100 cc. of urine was excreted 
the first day, which also constituted the highest excretion on any one day. The excretion of 


paranitrophenol continued for 18 days. 


Monkey 5 received 25 mg. of 95% commercial parathion in xylene and a second dose of 
" 36 mg. on the 12th day after the original exposure in the above-described manner to the external 
skin. Seventy micrograms of paranitrophenol per 100 cc. of urine was excreted the first day, 
which was also the highest concentration on any one day. The second dose only caused a small 
increase in the paranitrophenol concentration. The total excretion time for this animal was 


25 days. 


Duration of Urinary Excretion of Paranitrophenol 
2 62 25 
4 20 18 
5* 25 25 
36 
3 
a 


INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE 


MONKEYS @*1 


1OOCC URINE 


IN 


8 8 


MICROGRAMS PARANIT ROPHENOL 


J 10 15 20 25 30 


Chart 1.-Gradual daily decline in amount of paranitrophenol excreted by monkeys 1 and 2. 
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Chart 2.—Gradual daily decline in amount of paranitrophenol excreted by monkeys 3, 4, 
and 5. 
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COM MENT 


We may conclude that in these animals parathion given in a single dose either 
subcutaneously or by application to the skin results in a prolonged excretion of 
paranitrophenol in the urine, lasting up to 32 days. We also find that, irrespective 
of the method, paranitrophenol appeared within the first 24 hours after admin- 
istration. In view of the many variables—daily fluid intake and output, individual 
variation, etc.—no attempt is made to explain the fluctuations of the urinary para- 
nitrophenol concentration. 


At present, extensive parallel tests of paranitrophenol excretion and cholin- 
esterase activity levels are being conducted at our office with greenhouse workers 
and other personnel exposed to parathion. An attempt is being made to evaluate 


the paranitrophenol test and to determine whether it can be used quantitatively as 
well as qualitatively. 


This paper is being presented in the hope that the facts and figures will be of 
some use to persons engaged in similar studies. 


Dr. John R. Paul, Professor of Preventive Medicine, Yale University School of Medicine, 
permitted us to use his monkeys and his animal room. Dr. J. Howard Johnston, Director, and 
the members of the Chemical Division of the Bureau of Industrial Hygiene, and Dr. Lawrence 
T. Fairhall, of the Division of Occupational Health, United States Public Health Service, gave 
advice during the study. 
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COPROPORPHYRINURIA 
Study of Its Usefulness in Evaluating Lead Exposure 


SHERMAN 5S. PINTO, M.D. 
DENVER 


CHRISTINE EINERT, M.D. 
WESLEY J. ROBERTS, Ch.E. 
BERKELEY, CALIF. 


GRANT S. WINN, Ph.D. 
AND 
K. W. NELSON, B.Ed. 
SALT LAKE CITY 


CCUPATIONAL medicine is vitally concerned with the prevention of occu- 
pational diseases, and one of its basic procedures is to use a screening test 
which will aid in finding persons in an industrial group who are suffering minor 
injury from exposure to toxic materials. Fundamentally, two possible tests may 
be used: (1) measurement of toxic material which has gone through a person’s 
body or (2) measurement of some pathological change produced by the absorption 
: of toxic materials. In the lead industry, human reaction to absorbed lead is quite 
variable. Differences in individual response require that the results of any test be 
interpreted with caution. Historically, screening procedures based on pathological 
changes produced by lead have long been in vogue. Diminution of hemoglobin, an 
increase in the stippled cell count, and the basophilic aggregation count have all 
been utilized as screening procedures. With the development of more refined labora- 
tory techniques direct measurement of blood and urinary lead concentrations have 
been used as screening procedures in an attempt to discover promptly those workers 
who might be suffering harm from lead absorption. 


Recently the determination of urinary coproporphyrin has been revived as a 
possible method of finding those who might be absorbing lead in harmful amounts. 
McCord ' has reviewed this subject and points out some of the pitfalls in such a 
procedure. Schwartz and Zagaria® in a study of the effects of metals on urinary 
coproporphyrin excretion state, “It is apparent .. . that the chief porphyrin abnor- 
mality in lead poisoning lies in the markedly increased excretion of coproporphyrin 
[11 in the urine.” In animal experiments (rabbits) they found lead injections 
caused an increase in urinary coproporphyrin III excretion of several hundred to 
several thousand per cent. . 


1. McCord, C. P.: The Porphyrins: The Significance of Porphyrins in Occupational 
Diseases, Indust. Med. 20:185-190 (April) 1951. 


2. Schwartz, S., and Zagaria, R., in Tannenbaum, A.: Toxicology of Uranium, New York, 
McGraw-Hill Book Company, Inc., 1951, pp. 290-320. 
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There has been a tendency to compare urinary coproporphyrin determinations 
with other laboratory measures of lead absorption. Among the published papers 
on the subject are those of Waldman and Seideman,* Maloof,* and Meek, Mooney, 
and Harrold.’ In our study also, a comparison of urinary coproporphyrin determina- 
tions with other screening procedures is presented. These then are evaluated against 
the presence of symptoms or signs which, together with the laboratory tests, indicate 
clinical evidence of lead absorption at the time of the study. Thus, we disregard 
the influence of past lead absorption, with or without symptomatology, and are not 
including any study of the value of repeated tests in series. As Kehoe ® has clearly 
shown, the clinical manifestations of disease due to lead are of primary importance 
regardless of any single laboratory test. 


COMPOSITION OF GROUP STUDIED 
The group under investigation were all employees of a lead smelter, and their 
exposure to lead varied from practically nothing (clerks, watchmen) to that found 
in the dustiest locations. One hundred twenty-three men and one woman were 
examined, the examination consisting of a detailed occupational history, past history, 
and comprehensive physical examination. Blood and urine samples were obtained 
for a battery of laboratory tests, including hemoglobin, complete blood count, blood 
lead, stippled cell count, basophilic aggregation count, urinary lead, urinary copro- 
porphyrin, albumin, sugar, and microscopic examination. The urinary lead figures 
reported have been corrected for specific gravity, as recommended by Levine and 
Fahy.’ 

The group was of average composition, 77% being of European extraction, 18% 
being Spanish-Americans, and 5% being Negroes. 


COPROPORPHYRIN METHOD 


An accurate quantitative method for urinary coproporphyrin determination was 
used, since rough quantitative tests * have indicated that increased urinary porphyrin 
excretion is common after increased lead absorption. The method used was one 
for the determination of coproporphyrin III, a substance Watson * has shown to 
be the principal porphyrin product excreted in the urine in lead poisoning. Animal 
experimentation * has shown conflicting results on the relationship of daily copro- 

3. Waldman, R. K., and Seideman, R. M.: Reliability of the Urinary Porphyrin Test for 
Lead Absorption, Arch. Indust. Hyg. & Occup. Med. 1:290-295 (March) 1950. 

4. Maloof, C. C.: Role of Porphyrins in Occupational Diseases: Significance of Copro- 
porphyrinuria in Lead Workers, Arch. Indust. Hyg. & Occup. Med. 1:296-307 (March) 1950. 

5. Meek, S. F.; Mooney, T., and Harrold, G. C.: Urinary Porphyrins in Lead Poisoning, 
Indust. Med. 17:469-471 (Dec.) 1948. 

6. Kehoe, R. A.: A Critical Appraisal of Current Practices in the Clinical Diagnosis of 
Lead Intoxication, Indust. Med. 20:253-259 (June) 1951. 

7. Levine, L., and Fahy, J. P.: Evaluation of Urinary Lead Determinations, J. Indust. Hyg. 
& Toxicol. 27:217-223 (Oct.) 1945. 

8. Footnotes 2, 3, and 4. 

9. Watson, C. J.: Concerning Naturally Occurring Porphyrins: The Urinary Porphyrin 
in Lead Poisoning as Contrasted with That Excreted Normally and in Other Diseases, J. Clin. 
Invest. 15:327-334 (May) 1936. 
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porphyrin excretion to urine volume. At times the total amount of porphyrin 
excreted daily seems to be closely related to the volume of urine excreted ; at other 
times the quantity of porphyrin excreted seems to be independent of the daily urine 
volume. Urinary porphyrin values are expressed in this study as micrograms per 
100 mi. of urine. 

Analyses were completed on the day the urine specimens were collected. Five 
milliliter aliquots were analyzed, according to the procedure of Schwartz and 


associates.” 


To 5 ml. of urine there were added 5 ml. of buffered acetic acid solution (3 vol. of glacial 
acetic acid and | vol. of saturated aqueous sodium acetate), 100 ml. of ethyl acetate, and 15 to 

x 20 ml. of water. This mixture, in a separatory tunnel, was shaken thoroughly, and the aqueous 
phase discarded. The ethyl acetate was washed four times with 20 to 30 ml. portions of 1% 

* sodium acetate. The porphyrin was then extracted from the ethyl acetate by four portions of 


about 5 ml. each of 5% HCl. In case the fourth 5% HCl extract fluoresced reddish-orange 
under an ultraviolet lamp, the HCI extractions were continued until they showed no fluorescence. 
The combined HCl extracts were made to 25 ml. in glass-stoppered graduated cylinders, and 
the fluorescence intensity determined by measuring in a Farrand Photofluorometer Model A. - 


The primary filters employed were a 405 # interference filter! and a blue auxiliary filter 
(Corning No. 5113) which absorbs most of the 589 » light that is also transmitted by the 


interference filter. The secondary red filter used (Corning No. 2418) has negligible transmission 
below 600 #. The fluorescence of the samples was compared with that from standards of known 


z concentrations prepared from coproporphyrin furnished by Dr. C. J. Watson. Urine not used 

4 immediately for analysis was refrigerated. Not more than 24 hours after collection, a second 

; aliquot of 2 ml. was analyzed as a check. The results on the 2 ml. aliquots, however, were low 


as compared with those on the 5 ml. aliquots. This was assumed to be due to (a) using the 


same quantity of reagents (ethyl acetate, etc.) for both 2 ml. and 5 ml. aliquots, resulting in a 


greater percentage retention of coproporphyrin in the case of the 2 ml. samples or (>) degrada- 


tion of coproporphyrin on standing. The results given are those obtained from the 5 ml. aliquots. 


DIAGNOSTIC CRITERIA 


The clinical symptoms of each worker were evaluated separately by three 


physicians, and at a final discussion the workers were classified as to whether or 
not lead could have been the cause of any symptom-complex observed. They were 
grouped into three categories: those who had clinical findings probably or possibly 
due to increased lead absorption; those who, while now well, had findings suggest- 
ing past increased lead absorption, and those who showed no symptom-complex, 
either, present or past, which could be attributed to lead. In this study we are 
comparing the laboratory results of only the group having present findings. We 


realize abnormal laboratory tests can be caused by lead remaining in the body for 


some time after increased lead exposure, and persons showing such a change would 


probably be picked up by a screening test as not being normal. This is one of the 


hazards associated with using a screening test and means simply that the results 
of a screening test must be studied by other methods as well. A screening test is 
not a final diagnostic answer. . 


10. Schwartz, S.; Zieve, L., and Watson, C. J.: An Improved Method for the Determination 
of Urinary Coproporphyrin and an Evaluation of Factors Influencing the Analysis, J. Lab. & 
Clin. Med. $37:843-859 (June) 1951. 


11. Farrand Optical Co., New York. 
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Thirty-two of the 124 workers examined had present symptoms presumably due 
to lead, based on evaluations of clinical and laboratory data in which the copro- 
porphyrin value was deliberately ignored. Thus, the coproporphyrin test did not 
enter into the clinical evaluation, whereas other laboratory tests did. 

. It should be emphasized that this entire group was working every day. No one 
had the classical picture of lead poisoning. In the 16 months’ period after this 
study, no member of the group with symptoms became sick and was forced to stop 
work because of lead poisoning. None of the remaining 92 workers classed as 
being without symptoms had any sickness during this same period which could be 
attributed to lead. Those with symptoms presumably due to lead are the ones now 
being seen in any modern lead industry. Their symptoms are mild and, when 

observed, measures are taken to reduce their lead absorption to the point at which 


NUMBER OF INDIVIDUALS 


4} 


40 89 200 320 440 520 


COPROPORPHYRIN MICROGRAMS PER |00O cc URINE 


Chart 1.—Frequency distribution of urinary coproporphyrin determinations. 


the patient does not have such symptoms. The ideal screening measure should be 


able to pick out of the entire group those persons who are exposed to increased lead 
absorption. 


DISTRIBUTION OF PORPHYRIN EXCRETORY VALUES 


The distribution curve of the urinary coproporphyrin values for the group is 


shown in Chart 1. It is not the normal curve of a chance distribution but instead 
is skewed and indicates that some factor is contributing to its deviation from the 
normal. In this study we believe the skewness was produced by lead absorption. 

Franke and St. Litzner ?? found urinary porphyrin values ranging from 12 to 
181 y per 100 ml. of urine in 42 workers exposed to lead. Of their group, 17 had 
a porphyrin concentration of more than 50 y per 100 ml., and most of the 17 had 
other signs of excessive lead absorption such as basophilic stippling. 


12. Franke, K., and St. Litzner.: Frishzeitige Erkennung bleigefahrdeter und bleigeschadigter 
Arbeiter mit Hilfe quantitativer Urin-Porphyrinbestimmungen, Ztschr. klin. Med. 129:115- 
122, 1935. 
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In the normal person the mean normal urinary coproporphyrin value, as deter- 
mined by the method of Schwartz and others,'*® has been reported as 54 y per day ™* 
or about 36 y per liter. An improved method developed by Schwartz and his 


0 


co-workers '® was used in our study, except that an iodine wash to develop non- 
fluorescent coproporphyrin precursors was not included in our procedure. Appli- 
cation of the improved method, with iodine wash, has indicated a mean normal 
coproporphyrin excretion of 160 y per day.'® 

It can be seen that uncertainties as to the significance of precursor substances 
and their enhancement of determined coproporphyrin concentrations becloud the 


issue of true “normal” coproporphyrin values and the choice of a figure which 
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Chart 2-—Comparison of workers arranged according to urinary coproporphyrin, urinary 
lead, and blood lead values. 


might be used as a guide in porphyrin analyses for testing lead absorption. Further 


work must be done on these questions. 


URINARY COPROPORPHYRIN COMPARED TO URINARY LEAD AND BLOOD LEAD 


In Chart 2 the workers in the study have been arranged according to one or 
another of the laboratory screening tests as indicated. Those shown with an X 


13. Schwartz, S.; Hawkinson, V.; Cohen, S., and Watson, C. J.: A Micromethod for the 


Quantitative Determination of the Urinary Coproporphyrin Isomers (I and IIT), J. Biol. Chem. 
168 : 133-144 (April) 1947 
14. Watson, C. J.; Hawkinson, V.; Schwartz, S., and Sutherland, D.: Studies of Copro- 


porphyrin: The Per Diem Excretion and Isomer Distribution of Coproporphyrin in Normal 
Human Urine, J. Clin. Invest. 28:447-451 (May) 1949. 
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above the base line had present symptoms, those shown with an O below the base 
line had no present symptoms. In the case of urinary coproporphyrins, it is pos- 
sible to select a limiting value (approximately 40 y per 100 cc.), above which occur 
a minimum number (23%) of those apparently unaffected by lead and a maximum 
number (84%) of those with symptoms. 

A large majority (85%) of those with symptoms excreted more than 200 y of 
lead per liter of urine. Forty-three per cent of those without present symptoms also 
are above 200 y per liter. Thus, the number of false positives found in urinary lead 
analyses appears excessive for screening present symptomatology. 

For blood leads the picture is more favorable, since a limiting value of 95 y per 
100 gm. of blood places 81% of those with symptoms in excess of this concentration, 
whereas only 33% of the asymptomatic persons have blood lead values over 95 y 
per 100 gm. 


URINARY COPROPORPHYRIN MICROGRAMS PER \00cc 
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Chart 3.—Comparison of workers arranged according to urinary coproporphyrin and baso- 
philic aggregation values. 


Thus as a screening test the quantitative urinary coproporphyrin determination 
appears to be somewhat superior to either the blood lead or the urinary lead deter- 
mination and yields the least number of either false positive or false negative results. 


URINARY COPROPORPHYRIN COMPARED TO STIPPLED CELL COUNT AND 
BASOPHILIC AGGREGATION COUNT 

Chart 3 shows the comparative distribution of cases, with and without present 
symptoms, when arranged according to the urinary coproporphyrin values and 
according to the per cent of cells showing basophilic aggregation. In the case of 
the basophilic aggregation count, 84% of those with symptoms had a count of 
0.6% or higher, but by the same criterion 53% of those without symptoms also 
had a basophilic aggregation count of 0.6% or higher. 

In Chart 4 the urinary coproporphyrin arrangement of the workers is compared 
with their stippled cell count arrangement. In the case of the stippled cell count, 
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some workers had to be eliminated from consideration because satisfactory smears 
were not obtained on them, These same persons were removed from the urinary 
porphyrin distribution shown in association with the stippled cell count distribution. 
No linnting value could be selected for the stippled cell count which would make 
it of any value as a screening test. 


COM MENT 


(a) Workers With High Laboratory Test Results But Without Symptoms. 
As one studies the distribution of these 124 workers according to any one of the 
laboratory tests noted, it is seen that there are a few persons in the high range of 
that test who are in the “no symptom” class. A study was made of this group to 
see if they were persons who had laboratory evidence of lead absorption without 

ae associated symptomatology. The persons who ranked highest among those without 

: symptoms shown for each laboratory test were listed. The list of 25 names was 
found to represent 22 workers. This is interpreted as meaning that, in any of the 
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Chart 4.—Comparison of workers arranged according to urinary coproporphyrin and stippled 
cell count. 


five tests used, there will be occasional persons who have a high result for any one 


of a number of reasons. They may be persons who are asymptomatic because they 
are relatively insensitive to lead, or the high lead value may have resulted from 
contamination of the sample. Other diseases may cause high urinary coproporphyrin 
or red blood cell changes. This demonstrates very clearly and confirms again 


Kehoe’s ® insistence on the necessity of obtaining the entire clinical picture before 


establishing a diagnosis. 
(bh) Workers with Symptoms But with One or More Low Laboratory Test 
Results —The group with symptoms presumably due to lead, yet having a low 


laboratory test result for one or more tests, is very important, as for these persons a 


misdiagnosis will often be made. It is also possible that they are more susceptible 
to lead than is the average person. In Charts 2 and 3 the scattering of cases with 
symptoms well into the “safe” range of all the laboratory tests used can be seen. a 


The values used in this study for the upper border of the so-called “safe” range 
are those suggested by the Committee on Lead Poisoning of the American Public 
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Health Association.'® A study of these cases by individual records shows that they 
often represent the same person with a low laboratory result in two or more tests. 
Usually such a person had a high laboratory test in only one of the various tests 
made. This may be evidence that there is individual difference in organ or tissue 
response to increased lead absorption. 

(c) Severity of Symptoms and Relationship to Laboratory Test Used.—Ot the 
32 patients with symptoms presumably due to lead, 4 were classified as being the 
most definite and most likely to have their cases develop into more pronounced ones. 


Taste 1.—Comparison of Certain Laboratory Data by Quartiles, of Those with Symptoms 


Red 
Hemoglobin, Blood Blood Urinary Urinary 
Blood Cells, Mono- Lead, Lead, Porphyrin, 
Quartile Gm, 100 Ce Milhhons cytes, % 7/100 Gm ¥/L. 7/100 Ce. 

Group Arranged by Level of Porphyrin Excretion 
15.14 4.63 61 125 20 
High porphyrin 15.81 5A 119 307 

Group Arranged by Level of Urinary Lead Excretion 
4.71 5.3 m4 180 69 


15.00 4.45 4.6 121 475 163 


Taste 2— Average Urinary Coproporphyrin Values in Micrograms per 100 ML. of Urine When 
Workers Are Classified by Both Urinary Lead and Blood Lead Values 


= 04+ | 180 (4) | 114 (2) | 439 (2) 204 (1) | 
= | | | | 
= 03-039 | 7103) 4003) 1) «ai 
| | 
} } = | 
0.2-0.29 | 6519) | 76 (8) 98 (3) | 26 
= 
| | | 
0.1-0,19 | 18 (22) 3313) | 49 (2) | 38 (5) } 26 (2) 
> | | 
| | | | 
5 | 

0 0.08 0.10 O.14+ 


Blood Lead Mierograms, 100 Gm 


’arenthetically, steps were taken to reduce the lead exposure of these four, and in 
the succeeding 16 months not one of them lost a single day from work because of 
sickness caused by lead. 

When the 32 patients were arranged according to each of the various laboratory 
tests, it was found that these 4 were nearest the top of the urinary coproporphyrin 
list. The 4 mentioned were not only among the 7 with the highest urinary copro- 
porphyrin excretion but they were also among the 9 with the highest urinary lead 
excretion, the 15 with the highest basophilic aggregation count, and the 17 with the 
highest blood lead value. From a medical standpoint these four patients are the 
ones it is quite necessary to find, since they will be the ones who are most likely to 
become ill, whether or not they are disabled. 


15. Occupational Lead Exposure and Lead Poisoning, Committee on Lead Poisoning, Ameri- 
can Public Health Association, New York, 1943. 
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(d) Relationship of Urinary Coproporphyrin and Lead Values to Hemoglobin 
and Red Blood Cell Counts —The group with symptoms ( 32 patients) was arranged 
according to the values of urinary coproporphyrin excretion and urinary lead excre- 
tion. The average value per person of several other laboratory tests, for the lowest 
and the highest quartiles, were then compared (Table 1). From this table it is 
seen that neither hemoglobin values nor red blood cell counts are of much value in 
picking out those men with mild symptoms. 


(e) Relationship of Urinary Coproporphyrin to Urinary Lead and Blood Lead. 
—-Previous investigators have shown a fairly close relationship between the urine 
lead levels and the semiquantitative urine porphyrin values in lead exposure. From 
this study we are able to put this relationship on a truly quantitative basis. The 
workers studied were arranged by both urine lead values and blood lead values. 


URINARY LEAD 
MICROGRAMS 2 
PER LITER 


BLOOD LEAD 
MICROGRAMS PER !00 GRAMS 


Chart 5.—Average urinary coproporphyrin value among groups of workers classified by 
blood lead and urinary lead values. 


The average urinary coproporphyrin value in micrograms per 100 ml. for each group 
so classified is shown in Table 2. The figures in parentheses are the number of 
persons who were classified in each cell of the table. 

Graphically this is shown in Chart 5. This classification of the data shows that 
elevation of the blood lead has very little influence on the urinary coproporphyrin 


value, a most unexpected finding. However, as the urine lead level rises, the urine 
coproporphyrin value tends to rise appreciably. When both the urine and the blood 
lead levels rise concurrently, it is interesting to note the consistency of the urinary . 


coproporphyrin rise. The significance of these findings is not understood at the 
present time. 

(f) Blood Pressure and High Lead Absorption—Urinary lead levels and blood . 
lead levels are measurements of a physiologic process, not a pathologic change. A 
study of Charts 2 to 4 will show many workers without symptoms who have blood 
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or urine lead levels higher than the levels ordinarily suggested for industry in this 
country.'® We must emphasize again that these workers had no present signs or 
symptoms of sickness which might have been attributable to lead. Conditions at 
the plant where these men work have gradually been improved over the years, and 
the present levels of lead absorption are at the same or lower levels than they have 
been in the past. For this reason we attempted to discover if these men had any 
evidence of “silent” pathology attributable to lead. Earlier investigators of the lead 
problem, Oliver '® and Nye," felt chronic exposure to lead caused chronic kidney 
disease and hypertension. Workers in the United States, Belknap '* and Dreesen,’® 
have not been able to find evidence of hypertension as a result of chronic lead expo- 
sure. Greenfield and Gray *° recently reported, “It is evident that the absorption 
of lead does not have an adverse effect on the cardiovascular or the peripheral 
vascular systems.” Lane,”! reporting on 56 men exposed to lead, failed to find any 


TasLe 3.—Comparison of per Cent of 124 Workers in Various Categories Who Had Systolic 
Pressure over 150 or Diastolic Pressure over 90, the Entire Group Being Compared 


Years at Work Total for 
- Entire U.S.P.HLS. 
0-9 10-19 w-29 30-39 Group Study 


Per Cent with Systolic Pressure over 150 Mm, He 
a) 0 (1) 100 (5) 60 i | 
(12) 16 (lo) 10 5 (28) 11 29 
(25) 4 (43) 
(23) 4 (27) 


— 


(21) 5 (21) 


Per Cent with Diastolic Pressure over 9) Mm. He 
(1) 100 (1) 0 (2) 
(5) 40 


Number of persons in each classification is shown in parentheses 


evidence of hypertension. In our group of 124 persons we classified them both by 
age and by years at work; then the per cent in each category who had hypertension 
was determined. 


The blood pressure was recorded, once at the beginning of the examination and 
once after the worker knew the examination was finished. The blood pressure was 


16. Oliver, T.: Lead Poisoning in Its Acute and Chronic Forms: The Croulstonian Lectures 
Delivered in the Royal College of Physicians, Edinburgh and London, Young J. Pentland, 
1891, pp. 96-97. 

17. Nye, L. J. J.: Chronic Nephritis and Lead Poisoning, Sidney, Angus & Robertson, Ltd., 
1933. 

18. Belknap, E. L.: Clinical Studies on Lead Absorption in Human: Blood Pressure 
Observations, J. Indust. Hyg. & Toxicol. 18: 380-390 (Sept.) 1936. 

19. Dreesen, W. C.; Edwards, T. 1.; Reinhart, W. H.; Page, R. T.; Webster, S. H.; 
Armstrong, D. W., and Sayers, R. R.: The Control of the Lead Hazard in the Storage Battery 
Industry, Public Health Bulletin 262, U. S. Federal Security Agency, Public Health Service, 
1941. 

20. Greenfield, L., and Gray, I.: Lead Poisoning: Failure of Lead Poisoning to Affect the 
Heart and Blood Vessels, Am. Heart J. 39:430-435 (March) 1950. 

21. Lane, R. E.: The Care of the Lead Worker, Brit. J. Indust. Med. 6:125-143 (July) 1949. 
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considered to be the lowest systolic and the lowest diastolic reading obtained from 
these two recordings. Sixty-four per cent of the 124 persons had the lowest systolic 
and the lowest diastolic pressure when the blood pressure was taken at the beginning 
of the examination. This, we believe, indicates no apprehension about the exami- 
nation, These persons have routine medical examinations, and this was just another 
examination to them. 

As a criterion of hypertension we used a systolic pressure of 150 mm. Hg or 
over and a diastolic pressure of 90 mm. Hg or over. The percentage figures, as 
given in the individual cells of Table 3, are based on too few cases to be statistically 
significant, but the totals for the entire group are sound figures. In each cell the fig- 
ures in parentheses are the number of persons falling into that particular category. 


Chart 6.—Per cent of workers with systolic pressure over 150 mm. Hg when classified by 
age and years at work. 


These figures are compared with those published by Britten ** for 10,000 industrial 
workers. Graphically, these figures are shown in Chart 6 for those having systolic 


pressures of 150 mm. Hg or over. They show no evidence of either increased sys- 
tolic or diastolic pressure as a result of exposure for many years to industrial 
atmospheric lead. 
(g) Practicability of Urinary Coproporphyrin Test-—The laboratory procedure 
for the determination of urinary coproporphyrins is neither easy nor short. As a 
screening test this quantitative method will not save any laboratory time. More ° 
work needs to be done on the pitfalls associated with the analysis before porphyrin 
determinations can be used as the only screening method in large groups of people 


22. Britten, R. H., and Thompson, L. R.: A Health Study of 10,000 Male Industrial Workers, 
Public Health Bulletin 162, U. S. Federal Security Agency, Public Health Service, 1926. 
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exposed to lead. In our experience, roughly semiquantitative tests need further 
comparison with this more accurate method before they can be recommended for 
general use. 

SUM MARY 


The quantitative urinary coproporphyrin determination was studied in relation 
to the clinical symptoms produced by increased lead absorption and compared with 
a number of other commonly used laboratory procedures. Evidence is presented 
which indicates the urinary coproporphyrin determination is more promising than 
any other screening test in picking out those members of a lead-exposed group who 
need further medical studies. 


In this group of 124 persons who worked in a lead smelter, the quantitative 
urinary coproporphyrin III excretion ranged from 5 to 736 y per 100 ml. of urine. 


No evidence of hypertension resulting from prolonged exposure to atmospheric 
lead was found. 
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RETENTION OF AIR-BORNE PARTICULATES IN THE HUMAN LUNG: 


H. D. LANDAHL, Ph.D. 
T. N. TRACEWELL, B.S. 
AND 
W. H. LASSEN, B.S. 
CHICAGO 


N SOME of our previous experiments ' on human subjects measurements were 
made to determine the amounts of inhaled homogeneous droplets which appear 
in various fractions of expired air. During each experiment all samplers (impingers ) 
were operated at 18 liters per minute; various cloud sizes and three different 
breathing patterns were used. The present experiments were carried out in order 
to extend the former data in two directions. First, most of the previous work, when 
possible, was repeated with all samplers operating at 60 1./min.; second, three 
more breathing patterns were added. 


GENERAL PROCEDURE 


The procedure followed in these experiments was the same as that previously described, 
except for minor changes. Air containing homogeneous droplets of triphenyl phosphate was 


inspired through the mouth while a control sample was simultaneously drawn. All the expired air 
was passed through critical pressure orifice impingers, operated at 60 1./min., to collect the 
droplets. The samplers were arranged so that four equal serial fractions were obtained. The 
patterns of respiration were rigidly controlled. The size of the particles was varied from 0.1 
to 6.3 

In these experiments, the high flow rate (60 1./min.) makes it necessary to take obvious 
precautions. For example, all rubber-hose connections were kept as short as possible, and where 
long connections were necessary two or more pieces of rubber hose were used and connected 
in parallel. To minimize further the resistance to flow, the throat to each of the operating 


solenoid valves! was drilled out so that the resulting over-all diameter was larger than 0.5 cm. 
Finally, an extra vacuum pump was added to the system to insure a sufficient pressure drop to 


maintain correct operation of the critical pressure orifices. 


RETENTION AS A FUNCTION OF FOR 


PARTICLE SIZE 


VARIOUS PATTERNS OF RESPIRATION 


In the following experiments two subjects (Subjects 1 and 2 of our earlier 
study ') were used. In order to offset the tendency of a subject to become hyper- 
ventilated, a short period of exercise preceded each experiment when necessary. 


From the United States Air Force Radiation Laboratory, University of Chicago. 

This investigation was carried out at the University of Chicago Toxicity Laboratory under 
a contract with the United States Atomic Energy Commission. 

1. Landahl, H. D.; Tracewell, T. N., and Lassen, W. H.: On the Retention of Air-Borne 
Particulates in the Human Lung: II, A. M. A. Arch. Indust. Hyg. 3:359, 1951. 
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The results of these experiments are given in the accompanying Table. All these 


results are for the following pattern of respiration: inspire 3¢ cycle, hold ' cycle, 
expire 3¢ cycle, and hold ' cycle. From the data in this Table retention values were 


calculated for various fractions of expired air, as given in Chart 1. 

It should be noted that the minimum retention occurs for particles of diameters 
somewhere between 0.25 and 0.55 y», this being in agreement with previous results.’ 
Moreover, the retention values given here are, in general, larger than the cor- 
responding values of the previous experiments, in which the flow rate was 18 1./min. 
This result is to be expected. For large particles the increased velocity increases the 
impaction, while for small particles the increased depth of respiration brings more 
particles into the smaller regions of the lungs, thereby increasing the effect of both 
settling and Brownian motion. The latter effects are partially offset by the increase 


in the size of the alveoli. 


Relative Concentrations* of Triphenyl Phosphate in Various Fractions of Expired Air 
of Human Subjects for Vartous Patterns of Respiration 


(Values Expressed in per Cent) 


Ol 0.25 O55 14g 324 6.3 


Fraction of Expired Air 


1,000 Ce./See., 4-See, Cyele, 1,500 Ce. Tidal Air 


1,000 Ce./See., See. Cycle, 3,000 Ce. Tidal Air 


of 


65 


* Relative concentration equals the ratio Ce/C: for a given volume of expired air, where Ce is the con- 
centration of the material in the expired air and C: is the concentration in the inspired air. 


In the experiments with the 0.1 » cloud it was found necessary to omit fractional 
runs, since extremely long times would have been required in order to collect enough 
material for chemical analysis; consequently, only totals are given in the Table 
for this cloud. It was also found necessary to omit data on the 12-second cycle,’ 
since at 60 |./min. this requires a tidal air of 4.5 liters, which is somewhat higher 
than the average vital capacity of a human subject. Even a subject with a vital 
capacity of 5 liters finds difficulty in expiring at the required rate throughout the 
entire expiratory phase. 


RETENTION AS A FUNCTION OF THE AVERAGE TIME AN 


LUNGS 


AIR SAMPLE REMAINS IN THE 


When a human subject breathes air containing particulates, those particles 
which are the first to enter the respiratory tract during an inspiration are the last 
to leave during the expiration. Similarly, those particles which enter last are the 
first to leave. Thus, each particle remains in the lung a different length of time, 
depending on which fraction of the inspired air contained the particle. The above 
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Chart 1—Per cent retention in lungs of human subjects as a function of particle diameter in 
microns (impaction equivalent). Results are given for two respiratory patterns. Upper half: 
experimental 4-second cycle, 1,500 cc. of tidal air, 60 1./min. flow rate; lower half: 8-second 
cycle, 3,000 ce. of tidal air, 60 1./min. flow rate. In each graph the uppermost curve represents 
the total retention; the lowest curve represents the retention from the first fraction (14) of 
expired air. Thus, for example, the difference between the retentions at 1.4 #, 1,500 cc. tidal air, 
for curves 4 and '4 is given by one-fourth of the difference between 100 and the value in the 
Table corresponding to 1.4 # and 4-% for a given pattern: 12—5.5—= % (100-74). 
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Chart 2.—Retention as a function of average time (7). The per cent retained in the lungs is 
plotted against the mean time in the lungs for droplets of 0.55-« diameter. The broken curve 
represents values calculated for 60 1./min. with E = / = 3 seconds for each of the points except 
the first, in which case E = / = 1.5 seconds. 
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consideration leads us to define an average time 7 that a sample of air remains in 
the lung as follows: If a subject uses the following breathing pattern—inspire for 
I seconds, hold breath for H seconds, and expire for E seconds—the average time T 
for such a pattern is defined by the equation T = //2 + H + E/2. 

Experiments were carried out keeping E — J — 3, while H was given the 
values 3, 6, and 9, thus giving 7 the values 6, 9, and 12. The results of these 
experiments, together with previous data,’ are given in Chart 2. Also shown in 
the Chart are calculated values. These were extrapolated from values calculated for 
0.6 » particles, in which the percentages obtained for T — 2, 4, 7, 11, 15 were, 
respectively, 23, 32, 44, 52, 65. Since at a tidal air of 3 liters the lungs are almost 
maximally extended, it was assumed in these calculations that the alveolar ducts 
and sacs were perfectly cylindrical or spherical during the breath-holding period, 
their average dimensions being increased so as to account for the increase in volume. 
( Note that the first figure is 23. Owing to a small error in transcribing and owing 
to neglecting to account for the change in shape, this was previously * given as 
28 instead of 23.) 

SUMMARY 


Measurements of the retention of triphenyl phosphate droplets in the human 
respiratory tract have been made at a flow rate of 60 1./min. As was expected, the 
percentages retained were higher at this flow rate than those previously obtained with 
lower flow rates for the corresponding pattern of respiration. The curves of the 
percentage retention as a function of particle size are very similar to the curves 
obtained at a lower flow rate. They also show a minimum retention for particles 
of about 0.4-~ diameter. 


Some experiments were carried out in which the average time spent by an air 
sample in the lungs was varied. The percentages retained compared favorably with 
values calculated for the corresponding breathing pattern. The observed percentage 
retention was found to increase from about 20 to 60% as the mean time in the 
lungs increased from 2 to 12 seconds. 


J. M. Coon read and discussed the manuscript. 


2. Landahl, H. D.: On the Removal of Air-Borne Droplets by the Human Respiratory 


Tract: I. The Lung, Bull. Math. Biophysics 12:43, 1950. 
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BILATERAL LENTICULAR OPACITIES OCCURRING IN A TECHNICIAN 
OPERATING A MICROWAVE GENERATOR 


FREDERIC G. HIRSCH, M.D. 


AND 


JOHN T: PARKER, M.D. 
ALBUQUERQUE, N. MEX. 


XNPERIMENTS have been undertaken in a number of laboratories to deter- 

mine the response of various tissues and organ systems to high-power 
microwave radiation.' These studies have established the fact that living cell 
systems respond qualitatively to microwave radiation by the conversion of the 
energy to heat in a manner similar to their response when exposed to conventional 
short-wave diathermy. Although some investigators have felt that the quantitative 
ditferences which are observed are due to a decreased penetrability of the shorter 
wave length of the microwave,? the matter should not be so simply dismissed. Pro- 
vided there are no differences in dielectric constant, in discontinuity, or in the loss 
coefficient of this discontinuity, shorter wave lengths will penetrate much less into 


any particular physical environment than will longer ones. It is known that a given 


amount of wave-form energy will become more concentrated in space as the fre- 
quency is increased. Thus it would appear that the quantitative difference in effect 
between conventional short-wave diathermy and microwave emanations is due to 
these energy packets, to loss coefficient decreases, and to more profound changes in 
the dielectric constant of tissue, as well as to their shorter wave lengths. All these 

From the Departments of Occupational Medicine (Dr. Hirsch) and Ophthalmology (Dr. 
Parker), Lovelace Clinic, Albuquerque, N. Mex. 

1. (a) Richardson, A. W.; Duane, T. D., and Hines, H. M.: Experimental Lenticular 
Opacities Produced by Microwave Irradiations, Arch. Phys. Med. 29:765 (Dec.) 1948. (b) 
Moncreiff, W. F.; Coulter, J. S.. and Holmquest, H. J.: Experimental Studies in Diathermy 
Applied to the Eye and Orbit; Comparison of the Thermal Effects of Diathermy, Infrared 
Radiation and Electric Heating Pad, Am. J. Ophth. 16:193 (March) 1933. (c) Osborne, S. L., 
and Frederick, J. N.: Microwave Radiations: Heating of Human and Animal Tissues by Means 
of High Frequency Current with Wavelength of 12 Centimeters (Microtherm), Council on 
Physical Medicine, J. A. M. A, 187:1036 (July) 1948. (d) Daily, L. Jr.; Wakim, K. G.; 
Herrick, J. F., and Parkhill, E. M.: Effects of Microwave Diathermy on the Eye, abstracted, 
Am. J. Physiol. 155:432 (Dec. 1948. (e¢) Cogan, D. G.: Lesions of the Eye from Radiant 
Energy, J. A. M. A. 142:145 (Jan.) 1950. (f) Salisbury, W. W.; Clark, J. W., and Hines, 
H. M.: Exposure to Microwaves, Electronics 22:66 (May) 1949. (g) Clark, J. W.: Effects 
of Intense Microwave Radiation on Living Organisms, Proc. Inst. Radio Engrs. 1028-1032, 
Sept., 1950. 

2. Murphy, A. J.; Paul, W. D., and Hines, H. M.: A Comparative Study of the Tempera- 


ture Changes Produced by Various Thermogenic Agents, Arch. Phys. Med. 31:151 (March) 
1950. 
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parameters are presumed to be functions of frequency, although little is known 


about some of them in biological systems. 


It has been learned that those tissues which have poor blood supplies, those 


which contain more or less static concentrations of fluid, and those whose com- 


ponent proteins are easily coagulated by heat can be damaged to a serious degree 


by irradiation with appropriate parameters of microwave energy. These parameters 


are wave length, time, and intensity of output. The latter factor is a rather com- 


plicated one to evaluate, since to do so necessitates a consideration of directivity 


(Poynting vector) and of focusing effects, as well as the more readily appreciated 
factor of power output. 


It would appear that wave lengths ot between 8.0 cm. and 15.0 cm. at power 


levels of above 10 watts per square decimeter (CW, or average) are readily cap- 


able of causing extensive, irreversible tissue damage. As in other situations, the 


power level must be multiplied by the duration of exposure in order to arrive at 


dosage considerations. Of all the organ systems studied, apparently the eye and 


the testicle are the organs most vulnerable to microwave irradiation.'* 


In spite of the fact that damage can be demonstrated to be the result of the delib- 


erate irradiation of tissue, providing the proper wave lengths and intensities are 


employed for an adequate length of time, it has been the feeling of most people that 


personnel working with microwave generators are not subjected to any great 


hazard.* This feeling is derived from the experience of many in places where micro- 


wave operations are commonplace, and where the exposure of a great many per- 


sons must have been extensive. In addition, a therapeutic microwave generator : 


has been on the market for a number of vears. This apparatus has been studied 


and approved by the Council on Physical Medicine and Rehabilitation of the Ameri- 


can Medical Association for use in place of conventional diathermy. One may 


assume that a large number of these generators are in daily use, and yet no reports 


of any adverse effects have been published in the medical literature. 


It is very difficult to get precise measurements of the intensity of exposure 


occurring in personnel who operate microwave equipment. It is only by using 


precise apparatus, in which the energy is confined to transmission lines, that one 


can approach an accurate measurement of power. An operator works in what is 


known as a “near field” situation. The ability to make measurements in this 


environment is poor. A number of things enter into the consideration concerning 


which there is little information. By these things are meant the coefficient of reflec- 


tion from the various body surfaces, such as the anterior surface of the eye, the 


higher frequency modes which may set up in tissue, and the effects of focusing. 


For these reasons it has not been possible to formulate any parameters of safe 


exposure levels. Not much need for them has been felt, as a matter of fact, since the 


feeling has grown up that only deliberate and intense effort to cause damage would 
suffice to bring it about. It has not been anticipated that hazards to operating per- 
sonnel would be anything more than remote possibilities. The case in point may 


serve as a reason for reevaluation of the matter. 


3. Daily, L. E.: A Clinical Study of the Results of Exposure of Laboratory Personnel 
to Radar and High Frequency Radio, U. S. Nav. M. Bull. 41:1052 (July) 1943. 
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REPORT OF A CASE 


The case reported in this communication is of distinct interest, since it raises 


questions and poses a problem in the evaluation of circumstantial evidence. 


The patient, a 32-year-old white man, prior to his present employment ran a radio-service 
shop, where his contact was mainly with standard broadcast receivers, record players, and 
electronic equipment of that sort. He had been (and still is) an enthusiastic amateur broadcast 
operator for a number of years but had not been directly concerned with frequencies in the 
microwave range. He was not associated with any microwave activities during the recent war. 
In the fall of 1950 he set up a microwave test bench and used it from November, 1950, to 
October, 1951. His equipment included an experimental microwave generator tunable from 
about 9 to 18 cm. wave length and having an average power output of 100 watts on a 50% duty 
cycle. His test line was terminated by a horn antenna which dissipated the power into a room. 
Most of his work was done in the region of the longer wave lengths available to him. It has 
been calculated that the intensity of radiation at a plane coinciding with the rim of the dissipating 
antenna was about 0.1 watt per square centimeter. 


Fig. 1.—Diagram of the relative positions occupied by the output array and the operator at 
the time of maximum exposure intensities, 


A habitual practice of this operator is worthy of mention, since it may well have some bearing 
on the case. In order to determine whether or not the equipment was generating energy, he 
made a regular practice of placing his hand in the dissipating antenna of the oscillator and noting 
the heating effect on his hand. In these circumstances it was necessary for him to look into the 
antenna in order to place lis hand properly. As will be subsequently emphasized, he was some- 
what myopic, and so his face was practically in a plane coincident with the rim of the antenna 
when performing this maneuver. 

On Oct. 11, 1951, he presented himself. to one of us (FGH) with the chief complaint of an 
inability to see clearly. It was, he stated, as though he were in a tank of water with his eyes 
open, so that everything he looked at seemed “blurred and wavy.” This visual disturbance had 
developed, he said, over a period of about a week or 10 days. He was not aware of any loss 
of visual acuity prior to that time. It is also worth noting that one week before he first com- 
plained of blurry vision he was engaged for a period of three days during which he worked 
intermittently, from six to eight hours at a stretch, with the output array quite close (10 to 
50 cm.) to his head (Fig. 1). He said that on these days, upon returning home, his wife 
remarked that his eyes were “bloodshot.” 
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It has been estimated that the average daily exposure of this operator was of the nature of 
0.5 W./dm.2/day + 15%. On the days when the more intense exposure to his head occurred 
the exposure is estimated at about 12 W./dm.? for a total of two hours. These figures are not 
exact, owing, as has been pointed out, to the difficulty of making exposure measurements. 

The initial examination revealed a normal white man in apparent good health. A general 


physical examination revealed no abnormalities except for the eyes. His visual acuity was 


Fig. 2—The external appearance of the eyes before treatment. 


| 


Fig. 3.—The appearance of the left fundus before treatment. 


measured at OD 20/60; OS 20/200. This was a marked change from the acuity recorded at 
the time of a routine examination for employment done about a year earlier. The latter exami- 
nation showed that on Nov. 27, 1950, he had an acuity of 20/40 in the right eye and 20/40 in 
the left eye for distance and Jaeger 1 in both eyes for near vision. 


The patient was given a thorough ophthalmologic examination (JTP), which revealed the 
following findings : 


The unaided visual acuity was 20/60 in the right eye and 20/200 in the left eye. There was 
slight bulbar injection in both eyes. Slit-lamp examination showed both corneas to be normal 
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except for a few small nonpigmented precipitates on the left cornea. Both lenses showed slight 
roughening of the anterior capsules and moderate nuclear opacities. The left posterior lens 
capsule showed, in addition, several small scattered areas of irregular thickening. Ophthal- 
moscopy of the right fundus revealed it to have a normal appearance throughout, except for a 
few tiny vitreous opacities. In the left fundus, however, there were two irregular choroidal 
lesions, about one-fourth to one-half disk diameter in size, located about four disk diameters 
from the optic nervehead in the horizontal meridian. These were surrounded by dense pigmen- 
tation. Below them and about the same distance from the nervehead were two poorly defined 
white edematous areas. The vitreous humor of the left eye contained many large and small 
opacities. A diagnosis of bilateral nuclear cataracts with acute left chorioretinitis was made as 
a result of these findings. Figure 2 shows the external appearance of the eyes, and Figure 3 is 
an artist's rendition of the appearance of the left fundus to ophthalmoscopy. 

Because of the acute inflammatory appearance of the lesions in the left retina, the patient 
was hospitalized and treated for a period of 10 days. During this time 40 mg. of corticotropin 
was administered daily. In addition, 0.2 cc. of cortisone was injected subconjunctivally into the 
left eye. During this period of therapy the inflammatory signs disappeared. It was felt, however, 
that the lenticular opacities gradually increased in size and density. At the conclusion of the 
hospital treatment a manifest refraction revealed vision in the right eye of 21/100 with a —4.75 
sph 1.75 cyl, and in the left eye of 20/200 with a —4.50 D. sph. 

The patient was subsequently examined by Dr. Ralph W. Danielson, of Denver on Jan. 2, 
1952. His findings are as follows 

Right E-ye—Externally the eye appears normal. The pupillary reactions are normal. The 
intraocular tension to fingers is entirely normal. The muscle balance is normal. The uncorrected 
vision is a poor 20/200. With a very uncertain correction of —2.00 sph. > +3.00 cyl., axis 90, 
the patient reads a poor 20/100 for distance, and 14/35 for near. The pupil dilates freely with 
a cycloplegic. With the slit lamp one can see a few cells, but no flare in the anterior chamber. 
The lens shows a moderate nuclear opacity. The posterior capsule shows scattered, incipient, 
multiple opacities in the subcapsular area, but these are not at all striking. Between the posterior 
capsule and the nucleus there is slight opacification of the cortex. Here and there one can see 
a few definite specks of increased opacity. The vitreous appears normal. With the ophthalmo- 
scope the retina appears entirely normal in all areas, although the examination is somewhat 
impeded by the nuclear opacification. Under cycloplegia one can get fairly satisfactory skiascopy 
findings, much better than one would have expected considering the diminution of visual acuity 
present. The retinoscopic finding is —5.00 sph. — +1.00 cyl., axis 80. The uncorrected vision is 
less than 20/200, but with a —4.00 sph. — +3.00 cyl., ax. 70, the corrected vision is 20/200. Thus 
his acuity is slightly better when the pupil is dilated. The peripheral field and blind spot are 
normal using a 5/330 text object. 


“Left Pye —The left eye is quiet, showing no evidence externally of acute inflammation. The 
intraocular tension and muscle balance are normal. The pupil reacts normally. The uncorrected 
vision is a poor 20/200. With a —2.00 sph, > +3.00 cyl., axis 100, the corrected vision is 20/200 


for distance and 14/42 for near. The pupil dilates freely with cycloplegia. On looking with the 
slit lamp one can see no flare, but a considerable number of cells are present in the anterior 
chamber. The lens picture is essentially the same as that seen in the right eye except that it is 
less marked. With the slit lamp, however, one can see numerous cells in the retrolental space 
and in the anterior vitreous humor. With the ophthalmoscope, one can see many large and 
small opacities throughout the vitreous humor. In the fundus, nasal to the disk, one can see 
three definite lesions. Two of these lesions are rather large, are white in the center, and are 
surrounded by a thick, black pigment ring. Below these two older lesions, and on a line with 
them, one can see a smaller white area without any surrounding zone of pigment. This seems 
to be an area of active choroiditis. Under cycloplegia, no adequate skiascopy can be performed, 
partly because of the lenticular opacity and partly because of the vitreous debris. However, 
with a —4.00 sph. — +-1.00 cyl. axis 130 the visual acuity is brought up to 20/100. The peripheral 


field and the blind spot are normal using a 5/330 test object. 

“Opinion —The lenticular opacities in this case seem to be essentially the nuclear rather than 
the subcapsular type which has been reported in the literature as being the result of ionizing 
radiation. However, obviously no one has had enough experience with the situation to say 
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definitely whether or not these cataracts are secondary to exposure to microwave radiation. The 
cause of the choroiditis in the left eye is at present unknown, but further observation of this 
patient may throw additional light on that aspect of the matter. Ordinarily, one would not think 
of microwave radiations as a cause of choroiditis, but one certainly cannot rule out such an 
etiology, if only as an aggravating agent.” 

With the passage of time, the choroidal lesions have become inactive. No attempts have been 
made thus far to remove the lenses. It has been felt wise to await as complete a clearance of 
the inflammatory changes as possible before surgery is undertaken. It may or may not be 
necessary to administer another course of corticotropin, cortisone, or perhaps typhoid vaccine 
in order to reach an optimum condition for surgery. 


COMMENT 
It is very difficult in a case such as this to resist the temptation offered by cir- 
cumstantial evidence and thus unequivocally to ascribe the ocular pathology to 
irradiation by microwave energy. However, to do so would vitiate the value of 
the lessons which such a case is capable of teaching. True it is that under the 
experimental conditions set up by previous workers it is possible to produce coagu- 
lation of lenticular protein with the result that the lens becomes opaque. True it 1s 
also that many thousands of man-hours have been spent in the operation of various 
types of microwave generators without any published reports of the occurrence of 
lenticular opacities. It must also be remembered that microwave energy has been 
used as a modality of physical therapy for a number of years without any record 

of any ocular damage resulting from such use. 


It will be well therefore to use this case as a means of recalling the attention of 
ophthalmologists, industrial physicians, and microwave operators to the potentiali- 


ties of microwave radiations in order that the use of this form of energy will be 
accompanied by appropriate respect and precautions. It is also important to realize 
that much remains to be learned about the various factors which control the absorp- 
tion of microwave energy by tissue systems in a “near field” situation, to the end 
that further research may be stimulated. 

Until more data have been accumulated, it is probably wise for personnel in 
daily contact with the energy dissipation arrays of microwave generators, especially 
when situated in relatively confined spaces, to wear metallic spectacle frames in 
which a fine copper mesh has been substituted for the ordinary glass lens. Such 
devices have been shown to afford considerable protection." 
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DEATH AFTER REPEATED EXPOSURES TO REFRIGERANT 
Report of a Case 


GASES 


JOSEPH MENDELOFF, M.D. 
FAYETTEVILLE, N. C. 


ep PURPOSE of this paper is to describe the clinical and pathological aspects 
of a fatality due to chronic exposure to refrigerant gases (methyl chloride, 
sulfur dioxide, and dichloroditluoromethane [freon® 12]). 

Methyl chloride has received the most attention in the literature. The outcome 
in 167 instances of exposure was recovery in 153 and death in 14. Most instances 
were acute single exposures. The clinical abnormalities were (a) symptoms and 
signs referable to the central nervous system—strabismus, amblyopia, nystagmus, 
vertigo, headache, drowsiness, mental confusion, stupor, coma, delirium, and 
convulsions—and (6) renal symptoms and signs—oliguria, anuria, urinary findings 
of albumin, acetone, diacetic acid, and formates, and azotemia in some cases. There 
were nausea and vomiting, but never any specific clinical clues to the presence of 
liver disease.' The gross postmortem findings in the reported cases consisted of 
hyperemic and edematous lungs with subpleural hemorrhages, dilated hearts with 
petechial hemorrhages in the epicardium and endocardium, congested fatty livers, 
congested swollen kidneys, and hyperemic brains. Microscopically, the kidneys dis- 
closed swelling of the lining epithelium of the tubules, and there were fatty meta- 
morphosis of the liver, lipid-filled histiocytes in the meninges, and congestion and 
small hemorrhages in the lungs." ‘ 

There is little in the literature on anatomical changes in human beings caused 
by exposure to sulfur dioxide. Most of the information concerns clinical morbidity. 

\ survey of 47 employees in a refrigerator plant disclosed some evidence of irritation 


of the respiratory tract, with no evidence of permanent damage.’ Sulfur dioxide has 


From the Department of Pathology, Veterans Administration Hospital, Fayetteville, N.C. 

Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the author are the result of his 
own study and do not necessarily reflect the opinion or policy of the Veterans Administration, 

1. (a) Kegel, A. H.; McNally, W. D., and Pope, A. S.: Methyl Chloride Poisoning from 
Domestic Refrigerators, J. A. M. A. 98:353, 1929. (b) Baker, H. M.: Industrial Methyl 
Chloride Poisoning, Am. J. Pub. Health 20:29, 1930. (c) McNally, W. D.: Eight Cases of 
Methyl Chloride Poisoning with Three Deaths, J. Indust. Hyg. & Toxicol. 28:94, 1946. 

2. Kehoe, R. A.; Machle, W. F.; Kritzmiller, K., and LeBlanc, T. J.: On the Effects of 


Prolonged Exposure to Sulphur Dioxide, J. Indust. Hyg. 14:159, 1932. 
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been incriminated as a cause of asthma,’ “chemical pneumonia,” * bronchial stenosis,® 
and pulmonary edema in extreme cases. 


Dichlorodifluoromethane is considered a generalized nervous system depressant 
of low toxicity. Dogs and monkeys exposed to a 20% by volume mixture with air 
exhibited an intentional type of cyclic tremor, with recovery in 1 to 2 minutes and 
normalcy in 10 minutes. It required a 70% mixture to produce rapid coarse tremors 
and copious salivation in cats. Recovery was prompt upon removal of the animals 
from the chambers. It is believed that the tremors resulting from the inhalation of 
the gas are probably a release phenomenon due to the effect of the gas upon certain 
regulatory motor centers.° 

REPORT OF CASE 

L. M. B., a white man 35 years old, was admitted on the sixth day of his present illness. 

Present Illness —The illness began with malaise, chills, fever, and nausea. During the fol- 
lowing days the patient had abdominal pain, accompanied by further nausea and vomiting, 
backache, headache, swollen abdomen, and mild episodes of epistaxis. 

Previous History —The patient had been employed as a repair mechanic for refrigeration 
equipment for the six months prior to his present illness. This was preceded by a two-year 
training course in similar work at the plant of a refrigerator manufacturer. During the time of 
his employment gas masks were provided, but the patient admitted that there were times when 
he did not use the mask. During this period he had frequent attacks of “upset stomach” and one 
episode of shortness of breath. There was also a history of a moderate degree of alcoholism 
for several years. 

Physical Findings—The patient was acutely ill, dyspneic, cyanotic, and dehydrated. The 
blood pressure was 140 systolic and 90) diastolic. Coarse and fine rales were heard throughout 
the anterior and posterior chest. The abdomen was distended. 

Course in Hospital—The temperature on admission was 98.6 F. and varied between 97.2 and 
100.0 F. The pulse varied between 90 and 100, and the respiratory rate was between 20 and 30. 
Dyspnea, cyanosis, and abdominal distention persisted. The patient died four days after admission. 
The total duration of his final illness was 10 days. 

X-Ray Findings—There was mottling of the upper third of the right lung field and upper 
two-thirds of the left lung field. A homogeneous density occupied the medial half of the lower 
right lung field and obscured the right border of the heart. The left hilar shadow was accent- 
uated. 

The liver was enlarged.. 

Laboratory Findings.—There were two urinalyses. Both specimens were amber-colored 
and acid in reaction. The first specimen was not sufficient in amount for determination of the 
specific gravity; the specific gravity of the second was 1.012. Neither specimen contained a 
reducing substance. The first specimen gave a 4+ reaction for albumin; the second, a 1 + 
reaction. The urine was centrifuged for two minutes and on the first examination showed many 
white blood cells and on the second examination 6 to & per high-power field; on both exami- 
nations there were 6 to 8 red blood cells per high-power field. The red blood cell count was 
4,950,000, hemoglobin 14 gm. (Sahli), and white cell count 12,800, with 83% polymorpho- 


3. Romanoff, A.: Sulfur Dioxide Poisoning as a Cause of Asthma, J. Allergy 10:166, 1939. 

4. Goldburgh, H. L., and Gouley, B. A.: Sulfur Dioxide Chemical Pneumonia: Report of 
a Case with Recovery Following Accidental Explosion of a Refrigerator Unit, Ann. Int. Med. 
18 :237, 1943. 

5. Gordon, J.: Acute Tracheobronchitis Complicated by Bronchial Stenosis Following the 
Inhalation of Sulfur Dioxide, New York J. Med. 43:1054, 1943. Murry, W. A.: Bronchial 
Stenosis and Atelectasis from Sulfur Dioxide, Canad. M. A. J. 54:599, 1946. 

6. Brenner, C.: Note on the Action of Dichloro-Difluoro-Methane on the Nervous System 
of the Cat, J. Pharmacol. & Exper. Therap. 59:176, 1937. 
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nuclears, 16% lymphocytes, and 1% eosinophiles. The corrected sedimentation rate (Wintrobe) 
was 31 mm. The nonprotein level was 99 mg. per 100 cc., icteric index 7, and CO:-combining 
power 68 vol. %. The Kahn reaction was negative. 

Therapy —The patient was treated with penicillin, 40,000 units every three hours, and 
streptomycin, 0.4 gm. every four hours; intravenously administered fluids, and general sup- 
portive therapy. 

Postmortem Findings —Gross: The body measured 6 ft. 3 in. (190.5 cm.) in length. The 
nutritional status and physical development were excellent. There was some cyanosis of the 
face. The abdominal cavity contained a small amount of clear fluid. The apex of the right lung 
was densely adherent to the surrounding parietal pleura. 


The left lung weighed 1,600 gm. The pleura was dull. There were a few flakes of fibrin 


over the lateral aspect of the lower lobe of the left lung. Both lobes were extremely soggy and 


noncrepitant. On section, the cut surfaces were uniformly pale reddish-brown. Large amounts 
of thin frothy fluid exuded from the surfaces. The bronchial tree was filled with similar fluid, 
and its mucosa was congested. The right lung also weighed 1,600 gm. At its apex there was 
an irregular bluish-gray nodular area which measured 5 by 6 cm. and contained a few yellowish 
chalky circumscribed nodules. 

The heart weighed 540 gm.; all the chambers were dilated. The myocardium was soft, 
reddish-brown, and uniform throughout. 

The spleen weighed 340 gm.; the markings were accentuated, and the pulp was purplish 
red. 

The liver weighed 2,360 gm.; the capsule was smooth, shiny, and translucent. On section, 
the cut surfaces bulged beyond the capsule, the color was dull yellowish-brown, and the markings 
were indistinct. Friability was within normal limits. 

Each kidney weighed 320 gm. The capsules stripped easily, exposing smooth pale brown 
surfaces. The cut surfaces bulged; the cortices were dull pale brown, and the markings were 
indistinct. The pyramids stood out sharply and were purplish red. There were no abnormalities 
of the pelves or ureters. The bladder contained a very small amount of urine. 

The brain weighed 1,690 gm. and showed no gross abnormalities. 

There were no abnormalities of the remaining viscera. 

Microscopic: The myocardium showed some separation of groups of muscle cells and muscle 
bundles. There were rare areas of necrosis, characterized by hyaline change of muscle cells, 
loss of striations, and loss of nuclei. In these areas there were small dense accumulations of 
polymorphs 

Multiple sections from both lungs revealed a good preservation of architecture. There was 
a moderate degree of congestion of the septal capillaries, small arteries, and veins. Some septal 
walls contained lymphocytes and polymorphonuclear cells. The alveolar spaces contained large 
round macrophages filled with brown pigment and numterous red blood cells. There were some 
alveoli which contained small deposits of fibrin and others which were lined with eosinophilic 
hyaline membranes (Fig. 1). The walls of bronchioles showed increased vascularity and small 
focal collections of lymphocytes, with rare polymorphonuclear cells. Sections from the apex 
of the right lung revealed a destructive granulomatous lesion in which there were caseation 
necrosis, epithelioid cells, lymphocytes, and rare Langhans giant cells. There was a conglomerate 
tubercle pattern. 

Phere were areas of destruction of the central portion of the liver lobules. These areas varied 
in size from the inner third to inner half of the lobule. The central veins were dilated and 
congested. In these areas most of the parenchymal cells were completely destroyed; however, 
there were small islands and groups of remaining liver cells, and these showed marked degener- 
ative and necrobiotic changes. The sinusoids in these areas were congested. There were 
macrophages containing a brown pigment and small numbers of lymphocytes and rare poly- 
morphonuclear leucocytes. In addition, these areas contained an accumulation of eosinophilic 
hyaline material, which surrounded the sinusoids and occasionally surrounded the central veins. 
In the remaining parts of the liver, the parenchymal cells had a granular eosinophilic cytoplasm 
and occasional cells, both in the central areas and in other areas, containing large intracyto- 
plasmic vacuoles. Some Kupffer cells contained brown pigment. Portal areas did not show any 


significant alterations (Fig. 2). With the Masson-Goldner modification of the trichrome stain, 
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Fig. 1.—Section of lung illustrating leucocytic infiltration of septal walls, hyaline lining mem- 
branes, and groups of macrophages in alveoli; x 185. Armed Forces Institute of Pathology, 
Washington, D. C., Neg. No. 205244 27122 
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Fig. 2.—Section of liver showing central necrosis. There is collagen deposition in sthese 
areas and aLout the central veins; x 160. Armed Forces Institute of Pathology, Washington, 
D. C., Neg. No. 263244 27125 
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Fig. 3.—1, section of kidney illustrating epithelial damage and calcific necrosis in convoluted 
tubules. There are also regenerative changes; X 160. B, higher magnification of calcific necrosis 
ot tubular epithelium; x 555. Armed Forces Institute of Pathology, Washington, D. C., Neg. 
Nos. 263244 27124 and 263244 27121. 
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Fig. 4.—4, spherical crystalline structures found in some convoluted tubules, viewed with 
transmitted light; * 555. B, same as 4 but viewed with polarized light; « 555. Armed Forces 
Institute of Pathology, Washington, D. C., Neg. Nos. 263244 27123 and 263244 27126. 


| 

_ 


524 INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE 


the hyaline material in the central portion of the liver lobules took a green color. Such brown 
pigment as was present in macrophages and Kupffer cells did not give a positive reaction for 
iron. The large vacuoles gave a positive reaction for fat with scarlet red. 

Sections of the kidneys revealed tubular changes. The epithelial cells of both proximal and 
distal convoluted tubules were swollen, granular, and vacuolated. Occasional cells had under- 
gone necrosis and calcific alteration (Fig. 3.4, B). Some tubules contained circular crystalline 
anisotropic structures (Figs. 4.4, B). The lumina of the tubules contained eosinophilic debris. 
Glomerular tufts were slightly shrunken, and their spaces also contained eosinophilic debris. 
Sections stained with scarlet red revealed only a rare vacuole to be positive for fat. 


Sections from the cerebra! cortex, caudate nucleus, globus pallidus, putamen, and medulla 
revealed dilatation of perivascular spaces. Ganglion cells were surrounded by small clear zones, 
and occasional nuclei were indistinct. 
Diagnoses.—The diagnoses were chronic interstitial pneumonitis; chronic active pulmonary 
s tuberculosis; pulmonary edema; acute focal myocarditis; myocardial hypertrophy; central 
necrosis of the liver; toxic nephrosis; splenomegaly, and cerebral edema. ‘ 


Chemical Examination.—Analysis of brain, liver, and kidney did not disclose the presence 
of any toxic substances. There was no evidence of any refrigerants, but this was to be expected, 
as they are gaseous materials and very rapidly excreted. 


COMMENT 


Correlation of the lesions found with the refrigerant gases to which this patient 
was exposed is difficult because of the multiplicity of the agents present. Chronic 


i exposure to methyl chloride and sulfur dioxide could certainly have contributed to 

$ the pulmonary changes. It is unlikely, however, that the pneumonitis was strictly i 
; chemical. It must be admitted the lesion bore a considerable resemblance to that 


found in viral pneumonia. The hepatic and renal lesions can be attributed to the 
inhaled refrigerants. The central necrosis of the liver and the extensive injury to 
the tubular epithelium of the kidneys, followed in some areas by calcification of the 
desquamated cells, are ascribable to the methyl chloride poisoning. The anisotropic 
crystals found in the renal tubules were possibly leucine and related to the liver 
necrosis. No such lesions have been described in sulfur dioxide poisoning. It is 
not possible to relate any of the morphologic changes to the dichlorodifluoromethane. 

The literature has placed a considerable emphasis on acute exposure and intoxi- 
cation. It should be noted that in experimental animals delayed symptoms and 
delayed deaths are typical of methyl chloride poisoning.’ The case reported indicates 
an insidious serious morbidity, leading to death as a result of chronic exposure. It is 
felt on the basis of the type of lesion found at autopsy that the patient's episodes of 
“upset stomach” were probably instances of hepatic disorder. Despite the lack of 
clinical symptoms and findings, both reversible and irreversible pathologic changes 
were present in the liver. There were no neurologic symptoms or significant central 
nervous system changes. This is in contrast to the described findings in cases of 
acute exposure to methyl chloride. 


SUMMARY 


A case of death due to repeated exposures to refrigerant gases (methyl chloride, 
sulfur dioxide, and dichlorodifluoromethane |freon® 12]) is described. 


The anatomical lesions found in the lungs, liver, and kidneys are correlated with 
the clinical abnormalities which the patient presented. 


7. Smith, W. W., and von Oettingen, W. F.: The Acute and Chronic Toxicity of Methyl 
Chloride, J. Indust. Hyg. & Toxicol. 29:1, 1947. 
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SHORT-TERM INTRAPERITONEAL TOXICITY TESTS 


DAVID W. FASSETT, M.D. 
AND 


ROBERT L. ROUDABUSH, Ph.D. 
ROCHESTER, N. Y. 


OXICOLOGISTS today are faced with two major problems. On the one 
hand, they are asked to predict the effects of exposure to very small amounts 


of substances over very long periods, and, on the other, they are faced with the 


problem of developing at least some information on each of the substances now Fe 

» pouring out of chemical laboratories in enormous numbers. Since long-term tests j: 

can rarely be repeated because of economic! reasons, their design is an especially Be 


critical matter. The choice of species, exposure levels, and criteria for injury are 


difficult to predict from the results obtained on single acute exposures. Tests 


variously known as short-term, or subacute, are indispensable in enabling the 


toxicologist to design long-term tests, and they often provide sufficient information 


by themselves to permit the making of a decision. In addition, since experience has 


shown that such tests often correlate well with those of longer duration, there is 


some possibility that they might in some cases reduce the need for more extensive 


studies. 


Following is a description of some efforts to improve the efficiency of these 


short-term tests: 


METHOD 


Since an urgent need exists for the screening of large numbers of compounds for cumulative 
effect, an attempt has been made to extend the range-finding technique for acute toxicity studies 
to what might be called a range-finding, short-term toxicity test. The intraperitoneal route was 
used for reasons to be discussed later. The substances were dissolved in a suitable solvent, such 


as water or propylene glycol, and were injected into rats of 80 to 100 gm. body weight five days 


a week for four to six weeks. Ten or 20% concentrations in propylene glycol were often used. 


The dosages chosen were various fractions of the acute L. D.s, starting with one-halt this value 


and reducing the dose by some equal log interval. For example, if the L. Dw. was 3,200 mg./kg., 


the largest dose might be 1,600 mg./kg., the next 800 mg./kg., the next 400 mg./kg., and so on. 


Only one or two animals were used per dose. Controls were given the solvent in doses equal to 


the largest solvent dose in the compounds being tested. The dosages were adjusted for body 
weight at weekly intervals. 


Evidence of injury has been sought in mortality, weight gain, behavior and appearance, food 
intake, pathologic studies including liver and kidney weights, hematology, and, occasionally, 
excretion studies. 


RESULTS 


An opportunity was presented in the past two years to carry out such studies 
on about 20 compounds of widely varied chemical composition, and in several 


instances the possibility of making comparisons between short- and long-term 
studies was afforded. 


From the Eastman Kodak Company. 
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CONTROL 


FIRST 
INJECTION 


6 24 32 40 
TIME IN DAYS 


Chart 1.—Fffeet on growth of a chemical (2,5-ditertiary butyl hydroquinone) with little 
cumulative action. 
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6 24 32. 40 
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Chart 2.—Effect on growth of monotertiary butyl hydroquinone. There is some cumulative 
action at the highest dose level. 
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FASSETT-ROU DABUSH—INTRAPERITONEAL TOXICITY TESTS 


The following examples illustrate how these short-term tests rapidly differentiate 
the various grades of cumulative effect in different chemicals. 

2,5-Ditertiary Butyl Hydroquinone—This chemical was given up to at least 
one-half its lethal dose daily without marked effect on growth, as shown in Chart 1. 
The two lower doses are omitted from the chart for the sake of clarity. Data 


IN GRAMS 


T 


FIRST FINAL 
INJECTION INJECTION 


WEIGHT 


16 +; + # #32 
TIME IN DAYS 


Chart 3.—Effect of doses of hydroquinone and M. B., both 100 mg./kg., on growth. Hydro- 
quinone shows little cumulative effect at one-half L. D.s, while M. B. shows marked cumulative 
effect at one-eighth L. Dix 


PERCENT EXCRETED 


HOURS AFTER INGESTION 


Chart 4—Hydroquinone excretion by a human subject after oral ingestion. Two upper curves 
indicate both free and esterified hydroquinone found after hydrolysis. 


obtained on oral feeding of rats in comparable doses also showed no evidence of 
cumulative action. The same was true in dogs over a period of two months. No 


pathology or other effects were found. 
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Monotertiary Butyl Hydroquinone.—. closely related derivative in the same 
dosages (Chart 2) showed more variation in response and a decided effect on 
growth at the highest level. No pathology or other etfects were noted. 


Hydroquinone vs. M. B.—Chart 3 shows the growth curves of animals receiving 


injections in the same dosage, namely, 100 mg./kg., of two chemicals, hydroquinone 
and an antioxidant of very complex chemical structure referred to for convenience 


as M. B. Only a single dose 1s represented for clarity. Hydroquinone has an acute 
intraperitoneal L.. D.s9 of 200 mg./kg., M. B. of about 800 mg./kg. In this particular 
experiment, the injections were started in older rats, and so the growth curves were 


tapering off. While hydroquinone showed no cumulative effect to speak of (this 


dose was actually a convulsive dose), M. B. showed marked cumulative effect in 
all doses used. It is interesting that M. B. has an acute oral L. D.s9 of about 6,000 
my./kg., while that of hydroquinone is only 400 mg./kg. ‘This illustrates the fact 


—— TRIETHYL PHOSPHATE 400 


TRICHLORETHYL PHOSPHATE 80 
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2 First 

INJECTION 

O 

FINAL 
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32. 40 
TIME IN DAYS 


Chart 5.—Effect on growth of two phosphate esters injected at one-half L. Dis. Extensive 
hemorrhagic changes were observed with the halogenated ester, even though growth is fairly 
good, 


that a high acute oral L. 1).s5 is of little value in the prediction of a lack of cumulative 
effect and may be misleading in circumstances in which absorption of the chemical 


may oceur through some other route or routes. 


The difference between these two compounds may be related to their metabolism. 


Hydroquinone is known to be excreted rapidly by conjugation with sulfates and 
glucuronides (Chart 4+), whereas compounds of the type of M. B. are not excreted 
to any extent in the urine and are probably broken down very slowly. Alterations 


in histopathology and white blood cell counts and liver and kidney weight increases 
were found with the higher doses of M. B. 


Triethyl Phosphate and Trichlorethyl Phosphate-—The results of tests on these 
two materials (Chart 5) illustrate how a rapid screening test of this type can quickly 
spot major differences in action of closely related chemicals, in this case more by 
pathological changes than by growth curves. Trichlorethyl phosphate proved to 
have a decided hemorrhagic tendency not possessed by triethyl phosphate. 
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FASSETT-ROUDABUSH—INTRAPERITONEAL TOXICITY TESTS 


COMMENT 


While such short-term tests are widely used, they are in most instances carried 
out by the oral route. An excellent description of oral short-term tests as used in 
a World War IL antimalarial program has been given by Smith.’ His paper con- 
tains much pertinent statistical analysis which can be applied directly to the intra- 
peritoneal tests described here. If the log dose is plotted against average weight 
gain per day, straight-line relationships may be obtained in certain dose ranges. 
The results are also comparable to Smith's in that estimates of relative toxicity 
were usually well established by 14 to 21 days. However, there is probably justifica- 
tion for carrying on the test for a few days longer to allow more time for fuller 
development of pathological changes. 

The range in which cumulative effects are found can be easily seen by simple 
inspection of growth curves for the various dosages, as in the case of range-finding 
data for single acute dosages. 

The intraperitoneal method may have certain advantages, particularly in the 
field of screening for industrial hygiene purposes. The absorption follows a path 
similar to that of lung or skin absorption in that most of the substance goes directly 
to the general circulation, bypassing the liver, whereas oral dosages go to a large 
extent through the liver and then to the general circulation. 

Dosage is probably more certain than by the oral route, since the intake and 
absorption are more complete in many instances. 

Perhaps the best reason for using this route is that it allows the use of much 
larger effective dosages than are possible orally with the considerable number of 
chemicals showing poor intestinal absorption, and this, in turn, makes more certain 
the development of specific toxic effects. 

The chief disadvantage of this method seems to be in the need for having the 
material in true solution, which often necessitates the use of a solvent. Propylene 


glycol is very satisfactory in many instances, however. The use of stabilized suspen- 


sions is probably not desirable for repeated injections by the intraperitoneal route. 


1. Smith, C. C.: A Short Term Chronic Toxicity Test, J. Pharmacol. & Exper. Therap. 
100: 408-420, 1950. 
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CHEMICAL ALOPECIA 
A Unique Case 


GEORGE £. MORRIS, M.D. 
BOSTON 


I ISS OF hair in the adult in localized patches is most commonly due to alopecia 


4 areata. .\ second cause which is being recognized more and more frequently 
is rmgworm of the scalp, which has been reported by Pipkin.' This is a report of 
alopecia in a worker which was unusual in its cause. 

Patient I. G., a 42-year-old Negro man, was employed in a candy factory as a 
general worker. He stated that on Nov. 2, 1951, while at work on the third floor 
of the factory building, the drain pipe from a sink on the fourth floor commenced 


Chemical alopecia from drain-pipe flush. 


to leak. He said that previously the pipe had been clogged and that one of the 
stronger chemical flushes, containing either caustic soda or sodium bisulfate, had 
been placed in it. The compound had evidently eaten its way through the pipe 
itself, and as he was working at a bench under the pipe, the material had dripped 
slowly onto his head, He stated that he had experienced neither burning nor pain 
at the time but had merely wiped the material off with his hand and remained at 
work. The next morning, however, on combing his hair, he noted that some of the 
hair became extracted from the roots, and he became conscious of a burning sensa- 


tion on his sealp. On examination, irregular areas of complete baldness were mani- 


Dr. Morris is Assistant Clinical Professor of Dermatology, Tufts College Medical School 
1, Pipkin, J. L.: Tinea Capitis in the Adult and Adolescent, A. M. A. Arch. Dermat. & 
Syph. 66:9 (July) 1952 
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fested, each of which was studded with minute pustules, with the underlying skin 


erythematous. The patient was advised to: wash his head frequently with 


large quantities of cold water; subsequently, his dermatitis subsided, and the hair 
grew back. 

The compound used in flushing out drain pipes in this factory was found to con- 
tain sodium hydroxide, one of the strongest bases. The pH of the liquid from the 
drain was 13.5. It is evident that the strong base dissolved the hair at its emergence 
from the scalp. 

SUM MARY 

An unusual case of alopecia is presented. It was caused by leakage from a 
drain pipe containing one of the common pipe cleaning compounds, which acted as a 
depilatory. 
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IMPAIRMENT OF PULMONARY FUNCTION IN ANTHRACOSILICOSIS 


To the Editor:—In the Arcuives oF INDUSTRIAL HYGIENE AND OccUPATIONAL MEDICINE 
(1:133 [Feb.] 1950) there appeared a most valuable paper by H. L. Motley, B. Gordon, 
L. P. Lang, and P. A. Theodos on “Impairment of Pulmonary Function in Anthracosilicosis.” 
In the evaluation of different methods for the estimation of lung function there was, however, 
one point with which | cannot agree. The authors found only very little value in the measure- 
ment of respiratory equivalents or ventilation equivalents (VE) for oxygen and carbon dioxide 
at rest and after exercise. They found no correlation between the degree of impairment of 
pulmonary function and VE at rest, and only a slight average decrease of VE with exercise. 
This is very true with an exercise test of one minute's duration, as employed by the authors. 
Characteristic changes of VE develop only during and after a longer period of exercise. With 
the application of an exercise test of 6 to 10 minutes, the measurement of VE, especially for 
both O, and COs, gives a reliable picture of the disability of the patient (Pelnar, P.: J. Indust. 
Hyg. & Toxicol., 31:264, 1949; Arch. mal. profess. 10:436, 1949; Prac. lék., 2:363, 1950, etc.). 
This was confirmed by Bruce, of Rochester, N. Y., who also presented his view (which is 
mine as well) in the discussion published with Motley’s paper (p. 158). The authors themselves 
announced further studies, using a treadmill to produce a steady state of exercise (p. 148). 

Now in the same Arcuives (5:554 [June] 1952) there has appeared another article by 
H. L. Motley entitled “Clinical Pulmonary Physiology.” The author briefly repeats his previ- 
ous conclusions on the subject of VE, as mentioned above. It should be strongly emphasized 
that an exercise test of one minute’s duration, as employed by the author, is too short to 
produce any constant changes in the ventilation equivalents and that such an exercise test 
cannot be used for evaluating disability by means of measuring the VE. 

It would be unfortunate if an inadequate technique misled the author to unreliable con- 
clusions in even a small section of his extensive work, because Motley’s excellent work will 
serve without doubt many a research worker throughout the world as a source of information 
on the latest developments in the pathophysiology of the lungs and as a guide for further 
research, This is why I think Motley’s conclusions on the VE should be postponed until proved 
with use of an adequate technique. PrRemyst PernAk, M.D., Prague, Czechoslovakia. 
To the Editor:—-Dr. Pelnar has criticized the one-minute step-up exercise test as being 
too short for the satisfactory use of the per cent of oxygen removed from the inspired air or 
the ventilatory equivalent measurement. A comparative evaluation has been made during the 
same study period on more than 100 coal miners at basal rest, on the treadmill, and with the 
one-minute step-up exercise (Preliminary Report, Federation Proc. 9:92, 1950). The blood 
and gas samples for analysis were taken during a two-minute sampling period after 10 minutes 
of treadmill exercise had been allowed in order to attain a steady state. The data obtained 
from the treadmill studies of the coal miners were very similar to those from the step-up 
exercise and support the same conclusion that a very poor correlation exists between exercise 
ventilatory equivalents and the over-all degree of pulmonary function impairment. In our 
experience the one-minute step-up exercise test is an adequate technique, and a very  satis- 
factory one for use in pulmonary function evaluation, being equal to or superior to the treadmill 
exercise test. 

The test measurements employed in function evaluation should provide as wide a range of 
values as possible between the normal and the abnormal states which may be encountered in 
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pulmonary disease. Studies on more than 600 coal miners have permitted an analysis of the 
physiological test measurements with respect to the significance of the information provided 
by each, their limitations, and their comparative usefulness in the individual case. Our studies 
during the past five years indicate that an accurate evaluation of pulmonary function can be 
obtained in an individual case from the following data: (1) ventilation measurements from 


spirogram tracings (total vital capacity, three-second vital capacity, maximal breathing capacity, 
and shape of the exhalation curve following a deep breath); (2) degree of bronchospasm 


present; (3) residual volume and alveolar nitrogen per cent after seven minutes of oxygen 
breathing; (4) arterial blood oxygen saturation at rest and immediately after step-up exercise; 
(5) oxygen uptake during step-up exercise, and (6) character and duration of dyspnea after 
step-up exercise. The total oxygen uptake during either step-up or treadmill exercise shows a 
much better correlation with the over-all degree of pulmonary function impairment than do the 


ventilatory equivalents. Hurtey L. Mortey, Ph.D. M.D., Los Angeles. 


Professor of Medicine and Director of the Cardio-Respiratory Laboratory, 
University of Southern California School of Medicine. 
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Obituaries 


HERBERT GEORGE DYKTOR 
1892-1952 


At the age of 60, Herbert Dyktor, Cleveland's Commissioner of Air-Pollution 
Control, died of lung cancer. His many friends and professional associates knew 
him as a vigorous champion of clean air and as an able engineer who understood 
fully the realities of the problem. 

He was born in France of Dutch parentage, took his engineering degree in 
London, and served in the British Army during World War I. He and his wite 
came to the United States in 1920, where he went into the steel business with his 
brother in New York and in California. 


HERBERT GEORGE DYKTOR 
1892 - 1952 


He became assistant sanitary engineer to the City of St. Louis (1933), then 
head of St. Louis industrial hygiene activities (1936) and chief engineer for the 
Michigan Bureau of Industrial Hygiene (1940). 

Cleveland has something of a tradition of good engineering in her smoke control, 
and Dr. Knapp, the Health Commissioner, on the advice of the United States Public 
Health Service, asked Dyktor to take over the job in 1944. In 1947 he was pro- 
moted to Commissioner, a position he filled with distinction until his death. 

To his colleagues he represented the highest type of civil servant. We need 


more such, and Dyktor was helping to train and to inspire young engineers to take 
up this sort of career. He will be greatly missed and very hard to replace. 


Puitip DRINKER. 
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Abstracts from Current Literature 


General 


MepicaL Services IN INpDUstTRY: A Symposium. Indust. Med. 28:282 (June) 1952. 

A symposium entitled “Panel Discussion—Medical Services in Industry” was organized under 
the auspices of the American Foundation of Occupational Health, and was held at a general 
session of the 1952 Industrial Health Conference in Cincinnati. 


I. VIEWPOINT OF THE PRroresston. A. G. KAMMER. 


“Occupational medicine . . . deals with medical problems that are caused or aggravated 
by factors of employment or have their solutions in factors of employment.” When this service 
is performed in the industry, it is referred to as in-plant medical or health service, depending 
on how inclusive it may be. The scope of the in-plant service varies from the provision of simple 
first aid to highly complex medical treatments. It may be the principal medical service of an 
isolated community or a small part of the entire medical facilities available in a metropolitan 


. area. The activities comprising in-plant service necessarily vary with the needs of each plant, 


but the over-all plan of procedure is pretty well uniform for all plants, with emphasis on 


routine examinations and treatment of occupationally sustained injuries and illnesses. Sufh- 
cient space and equipment are essential for the rendering of good medical service. ' 
There is a continual awareness of the growing need for better occupational health develop- 


ments. In response to this need, leading universities are now conducting teaching and research 


programs in the field of occupational health. 


II. VieEwrotnt OF MANAGEMENT. RALPH MONK. 


The continual expansion of industry in this country has resulted in a corresponding need for i 
greater application and appreciation of medical services in industry. Such medical services are | 


based on the responsibility of management to protect employees against occupational hazards 
and on its right to promote efficiency through better health conditions. These services should 


not be confined to large industries but should be extended to small industries as well. 


The success of medical services in industry depends upon the genuine interest of the manage- 
ment, the cooperation and loyalty of the employees, and a competent medical staff which holds 
the confidence of both management and employees. If operated successfully, it benefits the 
industry as a whole, providing a healthier and more efficient working force for the employers 
and better working conditions for the employees. 


Ill. THe Inpustriat Puysictan—Past, Present, AND Future. O. T. MALiery Jr. 


The industrial physician dates back to the period prior to the advent of workmen’s com- 
pensation, when industrial medicine consisted primarily of industrial surgery. Some of the steel 
and railroad companies had introduced medical services for employees as early as the 1880's. 
The period following World War I with its vast social and industrial developments introduced 
corresponding changes in the position and activities of the industrial physician. 


Today, the responsibilities of the industrial physician involve the prevention, recognition, 
and treatment of occupation! injuries and illnesses. He is joined in his practice by a team of 
nurses, hygienists, chemists, safety experts, and others. Because of his trusted position, he is 
often sought by the employees for counsel and guidance in health problems beyond those of 
occupational origin. Thus he can contribute much.to the general health of the community 
as well as of the plant. 


: It is essential that the industrial physician should remain impartial in giving his opinion 
and scientifically independent in conducting his practice. 


The present period has witnessed a rapid grgwth in the field of occupational medicine, and 
the future promises even greater expansions in this field. Such expansions indicate greater 
opportunities for the industrial physician to engage in investigation and research on problems 
which have their origin in the ever-changing factors of employment. 
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MEDICINE 


IV. Inpustria, Hyciene—Past, Present, AND FuTuRE 


Puitie DRINKER. 

The author traces the history and development of industrial hygiene in this country from 
1906, when New York State first provided for the appointment of a physician as Medical 
Inspector of Factories, to the formation of the American Industrial Hygiene Association in 1939, 


Industrial hygiene is primarily concerned with the establishment of the best possible working 
conditions adaptable to the production costs of an industry. 
pollution, noise, and other occupational health hazards. 


It also deals with problems of air 


It is advisable that the industrial hygiene department of an industry should not be dominated 
by the medical department of that industry. 


At present a large 


number of industrial hygienists are specializing in health problems 
concerned with the use of atomic energy. 


The number of such specialists will necessarily 


increase in the future. 


Up to the present the United States Public Health Service has been allotting funds to the 


cous * State industrial hygiene units so as to send students to various universities for training in 
; ~ industrial hygiene and industrial medicine. These graduates are later employed by private : 
2 z factories The author considers it a better policy for private companies to select and send 


their own students to universities to become specialists in industrial hygiene. 


Tut 


INDUSTRIAL NurRsSE—Past, PRESENT, AND Future. Mary Louise Brown. 


Che history of industrial nursing dates back to the latter part of the nineteenth century when 


a hazardous industry employed a nurse to give home-nursing service to the workers’ families. 
Although this type of nursing spread, it was not until after compensation laws were passed 
that nurses began working in factories. 


World War I and the resulting industrial manpower 


shortage increased the importance of the worker to industry and thus provided an impetus 


for industrial nursing 


The present period of industrial nursing, beginning with World War II, has witnessed a 


tremendous rise in the number of nurses employed by industries. The latest census showed 


that there were 10,796 industrial nurses. 


Z The number of nurses employed by an industry varies with the size and type of that industry ; 
: it may range from one part-time nurse to several full-time nurses. Sometimes nursing service 
; is provided for the workers of small industries through cooperative plans which are backed by 
; groups of industries, insurance companies, labor organizations, health departments, and private 
physic ans 


The expansion tn the field of industrial nursing has brought about an increase in the duties 
and responsibilities of the industrial nurse. 


It is essential for the industrial nurse to have an interest in human relations and an ability 
to establish and maintain good relations with the workers. 
an appreciation « 


Other necessary requirements are 
# and aptitude for organization and business methods, a familiarity with the 
company's policies and products, and the ability to keep abreast of developments in science, 
industry, and the nursing profession. 


The importance of industrial nursing as a specialty is emphasized. 


VI. Report oF a Survey OF MEpICcAL SERVICES IN INDUsTRY. R. C. Pace. 


The symposium is concluded with the outline of a statistical survey of the actual medical 
services of 100 leading industrial organizations in the United States. 


Parvin Satp1, Boston. 


ABSENTEEISM TO PATHOLOGICAI 


CHANGES AFFECTING 


rHE DENTAL SysTEM. 
bE Micnetis, Med. lavoro 43:201 (May) 1952. 


FRANCO 


After showing how considerable is the percentage of absenteeism due to pathological changes 
affecting the dental system, some statistics relative to absence from dental causes are given, 
covering 60,000 workers in a large industrial establishment during 1949, 1950, and the first ° 


quarter of 1951 


Cases of absence due to this cause were 3,150 in 1949, 2,583 in 1950, and 
538 in the first quarter of 1951, 


Cases involving absence upward of 10 days were 120, 103, and 
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53, respectively, for the three periods. The most frequent causes of absence were abscess 
affections deriving from dental causes, followed by dysodontiasis of the wisdom teeth and pulpitis. 
The article goes on to discuss the therapy best designed to facilitate prompt recovery of the 


workers. 
ENGLISH SUMMARY. 


ABSENTEEISM FROM SICKNESS AND ACCIDENTS IN AN INDUSTRIAL ESTABLISHMENT. E, C. 
ViIGLiant, S. INGEGNIEROS, and T. M. Soncint, Med. lavoro 43:243 (June-July) 1952. 


Sickness and accident statistics for 1950 for a total of 12,331 workers (7,058 and 5,273 women) 
forming the staff of a group of industrial factories for the production of artificial textile yarn 
are reported. 

The men lost an average of 8.3 days through sickness and 1.48 days through accidents. The 
women lost 11.2 days through sickness and 0.31 days through accidents (to which should be added 
6.6 days lost on account of pregnancy, delivery, and puerperium). The total average absenteeism 
for health reasons was, therefore, 9.78 working days for men and 17.8 for women 

° For every 100 men, 35 fell ill with a total of 53 diseases; for every 100 women, 44 fell ill 
with a total of 71 diseases. As compared with American statistics, there is a noted infrequency 
of absences under 6 days and a much greater frequency of absences lasting more than 12 days. 
This is to a large extent the reflection of the inadequacy of the INAM services and of the 
factory medical service in controlling the duration of sickness 

In the age group 20 to 35 years there is observed a maximum incidence of absences under 
six days’ duration. This can to a certain extent be attributed to causes other than actual disease 
(sport, agricultural activity for the men, domestic work and child care for the women). Average 
absenteeism increases slightly with advancing years in the case of both men and women. This 
is due to the fact that though the older workers fall ill or meet with accidents less frequently 


than the younger workers their illness is of longer duration Eucrwe Soomene 


Physiology and Nutrition 


INFLUENCE OF INTRODUCTION OF Deap Space ON Gaseous METABOLISM DuRING Work. 
Mrurtap PAsarRGIKLIAN, Luict GHIRINGHELLI, and Cesare Mouina, Med. lavoro 43:174 
(April) 1952. 
The authors have studied the influence exerted by respiration through a respiratory dead 

space on gaseous exchange during work. The dead space was represented by glass tubes of 

100, 200, and 300 cc. 

The authors noted that while walking at speeds of 1, 3, 4, and 5 km. per hour the subject 


succeeded in overcoming the effect of the respiratory dead space by means of an increase in 
the depth of each single respiration. At a speed of 6 km. per hour the subject no longer 


succeeded in overcoming the increased alveolar carbon dioxide tension caused by the dead space. 
This fact leads to a corresponding reduction in the oxygen alveolar pressure and, in consequence, 


diminishes the work capacity. 


CoLp IN THE WORKING ENVIRONMENT. F. M. 


lavoro 43:266 (June-July) 1952. 


Trost, N. Pizzirant, and C. Ursint, Med. 


Sixty-six workers engaged in salting bacon in refrigerating chambers maintained at a 
temperature of 2 C. were examined. Several workers suffered from chronic muscular pains 
and chronic pains of the joints. Cases of acute rheumatic polyarthritis were rare; likewise, 
those of pneumonia and bronchopneumonia. Arterial hypotension was found in 14% of the cases. 
The workers showed in general:a remarkable acclimatization to the low temperature. 


ENGLISH SUMMARY. 


PROTECTION AGAINST OccUPATIONAL DEAFNESS: Rote PLayep sy Vitamin A. C. 
WILteMseE, Acta oto-rhino-laryng. belg. 6:319, 1952. 

Tests of auditory fatigue were performed on 20 normal persons by subjecting them to a pure 
sound of 2000 cycles at 100 db. for 10 :ninutes; then their threshold at 2000 cycles was determined 


Be 
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after 15 and 3 seconds and again every 30 seconds. 


The persons experimented on then were 
given 300,000 units of vitamin A daily by mouth for two to three weeks. After this period 
of treatment the tests were repeated, and all the persons tested showed less fatigue, demonstrated 
by a shorter recovery time and less clearly by a smaller loss in number of decibels. The 
degree of improvement varied with the individual person; those who had shown the highest 


degree of fatigue did not always obtain the greatest improvement, and that not even after 
intramuscular administration of vitamin A. 


To draw definite conclusions, a much larger number 
of persons to be experimented on would have been required. 

Instead of increasing the number of persons thus tested, the authors found it easier to 
subject six persons, four women between the ages of 25 and 62 and two men aged 31 and 69, 
to repeated tests of auditory fatigue. To obtain an average curve of fatigue, the tests were 
repeated 6 to 12 times under various circumstances at intervals of 2 to 14 days preceding the 
treatment with vitamin A 


After the treatment the same tests were again repeated several 
times 


All six persons obtained definite improvement from treatment, but the improvement 
varied 4n degree. In three persons, all the curves obtained after vitamin A treatment were better 
than the best curve obtained before the treatment. In the three others, the curves obtained 
after the treatment were better than the average curve obtained before the treatment, but they 
were not better than the isolated curves which had deviated toward the side of less fatigue. 
The case of one person was particularly interesting in that the curve of 5 tests made between 
the 9th and 21st days of treatment with oral vitamin A was exactly the same as the average 
curve of 12 fatigue tests made before the treatment, while definite improvement was demonstrated 
by the curves of the next 4 tests which were made after the intramuscular administration of 
vitamin A 


It is concluded that vitamin A effectively protects the ear against noise. The concept is 
advanced that this effect is produced by providing the organ of Corti with a substance which 
is as profitable to it as it is to the retina. 

The author recommends that 100 workmen exposed to noise during their work should be 
given vitamin A regularly, while 100 workmen working under the same condition should be 
given placebos and be used as controls. Auditory fatigue tests done before this therapeutic 
trial will be of help in deciding to what extent the constant administration of vitamin A will 
make it less necessary to remove from work associated with noise those workers with very 
unfavorable curves of auditory fatigue 


Occupational Diseases and Hazards 


OccuPATIONAL Hazarps oF tHE Cotton INDUSTRY I. MuLe Spinner’s Cancer. R. 

Murray, J. Indust. Nurses 3:132, 1951, 

In this excellent account of mule spinner’s cancer the author gives a short history of the 
disease, of its first recognition in 1906, and of the long struggle to secure its recognition by 
employers. Reference is made to the classic report of the Departmental Committee of the 
Home Office set up in 1925 to consider this condition. 

The spinning mule is described and an illustration demonstrates how the groin of the spinner 
is likely to be splashed by oil thrown off by the spindles which are revolving at some 1,000 rpm. 

The disease starts as a wart and in course of time undergoes malignant change to a 
squamous-cell epithelioma or occasionally a rodent ulcer 
to complete cure. An analysis of 1,450 cases is given 
limbs or head and neck 


Removal of this small growth leads 
61.4% were scrotal and 36% affected the 
The average length of exposure necessary is about 50 years, but 
periods as short as 4 and as long as 75 years are recorded 


Prevention may be secured by the use of noncarcinogenic oil, and a highly refined technical 


white oil is available for this purpose; it is, however, expensive.. Changes in the machine 
designed to reduce the oil spray are also effective. Two methods have been used: (1) the use 
of sintered metal bearings (which need only weekly lubrication) or (2) provison of antisplash 
dev wes 


The importance of personal cleanliness is stressed. Periodic medical examinations are 
strongly advocated and provide the best method of early diagnosis of the cases which will 


continue to arise for some years. Early treatment is 100% successful, but neglect continues to 


be responsible for a few deaths from this disease. 


R. E. Lane Hye.]. 
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OccuPpATIONAL HAZARDS IN THE Cotton INpUstTRY: IL. Byssinosts. R. S. F. SCHILLING, 


J. Indust. Nurses 3:224, 1951. 


This is an excellent account of the dust disease of the cotton industry. 

Byssinosis has been known to occur in the card rooms of British cotton mills tor more than 
100 years. More recently attempts have been made to prevent it by controlling card-room and 
blow-room dust. The most recent death rates available, that is for 1930 to 1932, show an 
excessive mortality ainong strippers and grinders for both respiratory and cardiovascular diseases 
over all males and other cotton workers. Some of the cardiovascular deaths should be classtied 
as respiratory deaths and, when a correction was made, the respiratory death rates of strippers 
and grinders, between the ages of 55 and 69, were four times greater than the corresponding 
rates for all males. In the last 20 years there have been further improvements in the methods 
of controlling cotton dust by enclosing and exhausting the stripping brush by vacuum cleaning 
and more recently by oiling the cotton before it is cleaned. Nevertheless, a recent investigation 
in mills spinning the coarser grades of raw cotton showed that 66% of the 130 men examined 
were affected. All the men were more than 35 years old and had had at least 10 years’ exposure ; 
15 men were found to be suffering from permanent incapacity (called the third stage of the 
disease) and 16 from temporary incapacity (second stage); 52 complained of chest tightness on 
. Mondays only (first stage). 

The author suggests a system of periodic medical examination of the older men in the card 
rooms and blow rooms as means of expediting prevention and control. The men who had reached 
the second stage of the disease could be encouraged to change their work, by leaving the card 
rooms or blow rooms or going to mills where there is little dust. The examinations would 
also reveal the incidence of all stages of disease and indicate those mills in which dust suppression 
needed to be improved. R. E. Lane [Butr. Hye.]. 


Tue or ArTHRITIS IN INDUSTRY. J. M. Beaurecarp, Canad. M. A. J. 67:326 
(Oct.) 1952. 


The problem of arthritis in industry is twofold. It should not be considered as discouraging 
as people in general and many physicians would have it. Of course, several question marks 


remain and will require extensive and intensive research on the part of the physicians particularly 
interested in this very difficult part of medicine. The approach should be fundamental, trying 
to appreciate more fully the foundations of pathogenesis and etiology of these various diseases. 
On the other hand, as much publicity as possible should surround the numerous facts actually 
known about the rehabilitation of arthritics, the very low incidence of accidents encountered 
in workshops employing handicapped personnel, and the very encouraging economical results 


obtained from such employment. AutrHor’s SUMMARY 


Tue Errect oF CorTISONE ON THE REACTION TO QUARTZ IN THE PERITONEAL Cavity. F. 
R. Macarey and J. GouGn, Brit. J. Exper. Path. 33:76 (Feb.) 1952. 


The experiments described were designed to determine whether cortisone has an inhibitory 
effect on fibrosis in chronic inflammation, and perhaps also to show something of the fundamental 
effects of cortisone on the development of granulation tissue in general. 

Finely powdered quartz in saline suspension was given intraperitoneally to produce chronic 
inflammation in rabbits, guinea pigs, rats, and mee. Half the number of animals of each species 
were given subcutaneous injections of cortisone acetate daily, commencing on the day the quartz 
suspension was administered; the other animals were used as controls. It was intended to 
continue the experiment for 90 days, but only the rabbits survived the whole of this period. 

The results showed that with the dosage of cortisone used the fibrosis was inhibited in mice; 
the dosage of cortisone acetate, 2.5 mg. daily, was not well tolerated and all the cortisone-treated 
mice died within 17 days. In rabbits fibrosis was greatly diminished, but after about 30 days 


there was great vascular proliferation which became replaced by fibrous connective tissue, 
“ arranged without relationship to the few scattered quartz nodules; these were mostly acellular 
and had thin fibrous capsules, whereas the controls showed very cellular nodules with typically 
whorled collagenous fibrous tissue. The lesions in the cortisone-treated rats showed some 
diminution and retardation in the formation of fibrous tissue which was less cellular than in the 
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controls. Pairs of the 12 guinea pigs were killed at intervals from 5 days up to a period of 
30) days after receiving the quartz; at no stage was there any significant difference between the 
treated animals and the controls; in both the quartz rapidly formed clumps which adhered to the 
peritoneum and became covered by a firm white fibrous capsule 


These experiments showed the effect of cortisone in retarding the development of granulation 
tissue, but further investigation is needed to determine whether the later redundant fibrosis in 
the rabbit was also due to cortisone 


E. L. Mippietron Hya.]. 


IN BotLer Scaters. I. DuNNeR, M. S. Hics, and D. J. T. BaGNatt, Brit. 
J. Tuberc. 46:43 (Jan.) 1952 


It has been shown with certainty that boiler scalers are exposed to high concentrations of 
silica-containing dust, that their lungs suffer damage as a result, and that the lesions are due 
to silicosis or pneumoconiosis, as proved by histological sections. The diagnosis also rests on 
x-ray findings, six types of which are described. The pathological evidence so far available is 
discussed in relation to the x-ray manifestations. Complications, such as tuberculosis and cancer, 
occur as in other dusty occupations. In some of these cases very slight, simple pneumoconiosis 
has been demonstrated, even in the absence of any x-ray manifestations. In Great Britain 
boiler sealers are not eligible for compensation, but it is hoped that they will be added to the . 
schedule as a part of revisions now being considered 


CONDENSED FROM 


\uTHORS’ CONCLUSIONS AND SUMMARY. 


Tue Pracricatr 


VALUE OF THE PNEUMOTACOGRAPH IN THE DtaGNosts oF Siticosis. L 
Kocukr and A. Berrout, Rev. méd. miniére 4:12-15, 1951, 


The authors describe fairly clearly an apparatus, called a pneumotachograph, devised by 
Prof. Fleisch, which they have been using for several years. They claim that it is simple to use 
and a number of examinations can be quickly recorded. By its means records can be made 
of breathing at rest, deep and shallow breathing, the moment of maximum expiration, and 
pulmonary ventilation after trial exertion. Samples of such records are reproduced. The 
general picture of the curves is a matter of considerable importance. Thus gross functional 
trouble is portrayed by curves exhibiting respiratory rapidity, prolonged in duration, followed 
by short and deep inspiration. If enough data have been collected, the subjects observed may 
be placed in four groups: normal persons, persons slightly affected, those moderately affected, 
and the severely affeeted. The principal interest in this method of examination is that it provides 


a record which is outside the subject’s power to modify E. 1. Corns [Bert Hye]. 


SITUATION IN 1950 oF 463 StLicotics RECEIVED IN THE INDUSTRIAL Heattu Ciinic DuRING 
1943-1947. GriorGio Bator, Med. lavoro 43:147 (April) 1952. 


In 1950 a survey was made of the fate of 463 silicotics received in the Industrial Health 
Clinic in Milan during 1943 to 1947. During that period 53 (11%) of the patients had reticular 
fibrosis ; 204 ((44%), nodular silicosis; 152 (33%), massive silicosis, and 54 (12%), silicotuber- 
culosis. In 1950, 212 of these workers were found to have died of silicosis. The 251 survivors 
were examined clinically and roentgenologically. The English summary discusses these findings 
in detail and also those of the postmortem data. 

From the facts observed the following conclusions were reached: 1. In judging of the 
advisability of cessation of work in a dusty atmosphere, it is essential to take into account the 
rapidity of the onset of silicosis. Those persons in whom the disease sets in relatively rapidly 
should be withdrawn from the work. This rule is specially applicable to cases showing reticu- 


lation. 2. The danger attending a given occupation must be judged not only in terms of the 
incidence of silicosis but also in terms of the rapidity of evolution of the forms of silicosis 
observed among the workers engaged in it. 3. In assessing the reduction in working capacity 
of the silicotic for the purposes of compensation, it is advisable to take into consideration not 7 


only the present state but also the possibility of deterioration or, as the case may be, of a fatal 


issue. These are developments which can be ascertained prior to the subsequent review of the 
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case, unless it is possible to achieve review of silicosis cases not only annually but at any time 


as would appear to be indicated, given the incessant and serious evolution of the disease and 
the possibility of the rapid onset of associated tuberculosis. 


CONDENSATION OF ENGLISH SUMMARY. 


OccupaTIONAL Eczema IN A HyproGen Peroxipe Factory. Mario Barsotti, 
PARMEGGIANI, and Caro Sassi, Med. lavoro 43:160 (April) 1952. 


In a hydrogen peroxide factory cases of eczema and of bronchial asthma were observed in 
workers engaged in the production processes. These were the subject of an earlier study 
published in this journal in February, 1951. 

Part one contains particulars of two further cases of eczema of special interest, one acute 
and the other chronic, in workers engaged in the production of hydrogen peroxide. In the 
worker with the chronic case it was found possible to bring about a relapse of the eczema by 
intravenous injection of 100 7 of ammonium persulfate. In the other worker the inhalation 


of 2 cc. of a 1%. solution of ammonium persulfate with certitude of the exclusion of cutaneous 
contacts caused intense recurrence of the symptomatology. Further passive transmission of 
the cutaneous hypersensitivity to ammonium persulfate to a group of guinea pigs was achieved. 
e These findings, together with other considerations, confirm the allergic nature of the eczema 
caused by ammonium persulfate in the hydrogen peroxide factory workers. 
In part two an account is given of the experience of the first two years of supervision of the 
workers in the establishment and especially of newly employed workers. Of 24 such recruits, 
7 showed reaction, a few with fairly serious clinical symptoms, others with merely positive 
reaction to the skin tests. These represented an effective means of early identification of the 
allergic cases and made possible rapid application of treatment and control measures. 
Medical preventive measures, adoption of which has already resulted in considerable reduction 
of sickness, consist principally in strict preemployment examination, in regular supervision of 
newly engaged workers during the first three months at work by application of ammonium 
persulfate skin tests, and in the administration of substances to protect the liver and cholagogues. 
It is essential to remove workers whose cases have become serious from the dangerous process, 
while for others complete recovery can be obtained merely by appropriate dietetic measures, 
desensitization, and use of oxide of zinc ointment and sulfosalicylic acid preparations. 


ENGLISH SUMMARY. 


TREATMENT OF SKIN Lesions By Locat APPLICATION OF CHLORAMPHENICOL. LAURA CONTI, 


Med. lavoro 43:219 (May) 1952. 


Experiments carried out with chemicetina erba (an ointment containing 2% 1-chloram- 
phenicol) by means of local application to skin lesions of recent occurrence and of thermal, 
chemical, or mechanical origin have given fairly favorable results. In all the patients treated 
the appearance of septic phenomena has been prevented or the condition has been considerably 
reduced, and the healing processes of granulation and epithelization have followed an accelerated 
course, as compared with patients to whom chloramphenicol was not applied. In burn therapy, 
treatment with the ointment would appear to be indicated in burns of the second and the third 


degree but to be superfluous in those of the first degree. Nesssen Stinaue 


Tue Dynamics oF SILicosis IN THE RosiIce AND OsLavANy Harp Coat Basin. ZpENEK 
VokAc, Prac. lék. 4:97 (May) 1952. 

A systematic x-ray investigation in the Rosice and Oslavany hard coal basin has shown a 
striking preponderance of complicated silicosis of a pseudotumorous type over simple silicosis. 
The analysis of this x-ray material complemented by details about working conditions and 
observations of the development of the disease in 90 cases for three years has shown the 
following : 

1. The development of silicosis in this area does not take place gradually from diffuse dust 
stigmata through generalized nodulation and accentuation of this into the pseudotumorous 
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formations of complicated silicosis, but, at least in some cases, these pseudotumorous formations 
arise by a sudden change from dust stigmatization without the interim period of generalized 
nodulation 


2. This abrupt change occurs even after the patient has stopped working in this basin at 
the stage of dust stigmatization. 


3. The great majority of cases of complicated silicosis of a pseudotumorous type evolve 


within a few years even after the patients have stopped working in the basin, while typical 
simple silicosis is of a stationary nature. 


It is likely that the decisive factor of this process is tuberculous infection. 


ENGLISH SUMMARY. 


THE 


RELIABILITY OF CHECKING FOR PNEUMOCONIOSIS BY 
RAPHY. E. GRAUBNER, Prac. lék. 4:105 (May) 1952 


MEANS OF MINIATURE RADIOG- 


For the diagnosis of pneumoconiosis, mass roentgenography with the use of films of medium 
size is the method of choice. When checking on the reliability of the findings, it is necessary 
to differentiate between mistakes in classification and failures of the method. 

3 The influence of the personal factor in assessing working risks is discussed in the first part 
of this report. The personal factor is the sum total of perceptive ability, corrected by a 
profound knowledge, experience, and sense for precision. It is measurable by absolute standards 7 


even if criteria do not exist. The influence of the personal factor may be so great as to render 


the work useless. Through the choice of classifiers, however, and the continued control of their 
work the reading of mass x-ray photographs can be done on a sound basis. 

In the second part of the report proofs are given of the reliability of the method as such 
and of the possibilities of failure. The skiagraphs taken before or after x-ray can be used for 
comparison. 


More strict criteria and classification are the basic necessities for high reliability in reading 
the x-rays. The criteria of assessment must be chosen so that most of the readers recognize 
the picture and that the differences remain below the level of good personal factors. It is 
useful to maintain for silicotuberculosis its own classifying group with precise delimitations and, 
in complicating forms, to leave the old standing classification. 


The detection of pneumoconiosis becomes a measure of everyday necessity but is a poor 
substitute for preventive measures. Elimination of the personal factor of the readers is discussed. 


CONDENSED FROM ENGLISH SUMMARY. 


A New Way or EVALUATING THE VENTILATION Desr AFTER EXERCISE AS A FUNCTIONAL 


Test in Stricotics. J. Prac. lék, 4:136 (May) 1952. 
| ; The functional efficiency of the lungs was investigated in 38 healthy subjects and in 53 miners 
\4 with varying degrees of lung fibrosis after standardized work of 1,500 kg. in six minutes. The 


ventilation debt after this work was evaluated partly according to Simonson’s restitution 


constants, Ax (Ri = 1/t log nat ; “) worked out from the ventilation value, and partly by the 
t 


new method according to the restitution index, Ay = ete, in which |’» is the ventilation 
nine minutes after work in liters, do is the number of breaths nine minutes after work, Rx is 
the restitution constant, and I’K is the vital capacity in liters. The value Ri enables the 
statistical distinction of the individual groups with varying degrees of lung fibrosis to be 
determined far better than the value Ay. The average value of Ri in normal subjects is 192. 
In simple silicosis it is 482 and in complicated silicosis, 632. 


ENGLISH SUMMARY. 


An EVALUATION OF THE TESTS FOR THE DIAGNOSIS AND PREVENTION OF OCCUPATIONAL 


DerMatoses. E. and L. Cumer, Prac. lék. 4:147 (May) 1952. 


An evaluation of the significance of the tests for the diagnosis of occupational dermatoses is 
made on the basis of 1,910 patients. The opinion was reached that the diagnostic value of 
epicutaneous tests in the contact dermatoses is considerable. They have a certain significance 


in dermatoses that have a toxic and allergic origin but are of no significance in toxic conditions. 
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Epicutaneous tests assist in completing the case history and in giving direction to prevention 
on the basis of the etiopathogenesis of the condition 

In the larger group of nonallergic skin conditions suitable methods of testing do not exist. 
In these conditions we are limited by a narrow field of biological tests of function, which have 


to be worked out more thoroughly in the future 


ENGLISH SUMMARY. 


Eczema FRoM Dust ALLERGENS. Bonvustay Hopek, Prac. lek. 4:152 (May) 1952. 

The etiology of allergic dermatitis due to allergens from food, drugs, and dust is described. 
The significant influence of dust allergens in the etiology of allergic skin diseases has not 
previously been sufficiently emphasized. Dust allergens can give rise to allergic skin mani- 


festations by direct contact or by the blood stream. 


ENGLISH SUMMARY. 


THe ASSESSMENT OF OccUuPATIONAL SKIN Diseases. Q. Hornstein, Prac. lék. 4:159 
(May) 1952. 


Each case of occupational skin disease must be assessed individually. It is necessary to take 
into consideration the increased reactivity of the skin in patients with eczema arising from 
other causes in which recurrences have occurred due to the working environment. 

Cases of originally nonoccupational eczema exist in which recurrences are caused directly 
by the working process. Each material and the influence of the work place may participate 
in the origin of skin disease. 

A survey of the dermatoses which must be taken into consideration in assessing occupational 


skin disease is given. 


ENGLISH SUMMARY. 


Industrial Toxicology 
ANALyYsIs IN BioLoGicAL AND RELATED J. and D. M. 
Hussarp, Am. Indust. Hyg. A. Quart. 13:125 (Sept.) 1952. 
The authors describe a method for the quantitative separation of beryllium from interfering 
salts and cations. Large samples of urine (500 ml.) or tissue may be treated when expected 
beryllium concentrations are low. Interfering cations, if present, may be removed by electro- 


decomposition with a mercury cathode. Beryllium and acetylacetone form a complex extractable 
with benzene and subsequently converted to the chloride by hydrochloric acid. Beryllium 
concentrations of 0.05 y per liter of urine may be detected as compared with a previous lower 
limit of 0.1 Y per liter. 


R. Dennis, Boston. 


PROBLEMS IN THE ANALYSIS OF URINARY CoprRoporPHYRIN III. E. S. PARKINSON and 
J. Cuorak, Am. Indust. Hyg. A. Quart. 18:158 (Sept.) 1952. 


The authors evaluate present analytical methods for determining urinary coproporphyrin III 
and suggest improvements for its extraction and preservation. Substitution of 2% HCl for 5% 
HCI increased extraction efficiency and also lessened the deterioration of the coproporphyrin. 
Urine samples treated with ethyl acetate showed no reduction in coproporphyrin after standing 
96 hours. According to the authors, a tenfold increase in coproporphyrin III concentration 
may be observed with positive cases of lead intoxication. However, since no definite increase 
accompanied borderline cases, the authors feel that coproporphyrin tests should at the present 
time be employed only as an adjunct to conventional urinary and blood lead analyses. 


R. DeNNts, Boston. 


CoPpROPORPHYRIN DETERMINATIONS AND Urtnary Leap J. W. HamMMonp, 
G. T. Taytor, and R. W. Piekin, Am. Indust. Hyg. A. Quart. 13:163 (Sept.) 1952. 


Results of urinary coproporphyrin tests on 369 persons (161 exposed to lead, 76 exposed to 
methyl chloride, and 132 with no apparent exposure) are reported. Analyses were made by 
comparing fluorescence while exciting the samples with ultraviolet light. Maloof's arbitrary 
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color scale was employed. Five and three-tenths per cent of those examined had no known lead 


exposure; 1% of the methyl! chloride workers and 14.5% of the workers with known lead 


exposures showed traces of coproporphyrin. In cases in which urinary lead concentrations 
exceeded 0.16 mg. per liter, 100% of the workers showed a coproporphyrin elevation. The 
authors advocate the use of coproporphyrin determinations to screen out urine samples low in 
lead when frequent examinations are made. 


R. Dennis, Boston. 


A Critica Stupy oF THE LITERATURE ON FLUORIDE ToxicoLoGy with REsPEcT TO 
Cattte Damace. H. J. Scumipt and W. E. Ranp, Am. J. Vet. Res. 18:38 (Jan.) 1952. 


The occurrence of fluorosis in cattle is comparatively rare but is increasing with the emission 

of fluorides from industrial plants. The authors have made a critical study of diagnosis, safe 

limits of ingested and absorbed fluorine, and biochemical checks for the support of the diagnosis. 

A feature of the paper is an extensive bibliography on the effects of fluorine, in which effects 

a on men as well as animals are included. The authors also present a paper on “The Effect upon 
¥ Cattle of Arizona Waters of High Fluoride Content” (ibid. pp. 50-61). ~ 


Inpust. HycG. DiGeEst. 


Dirruse PULMONARY GRANULOMATOSIS IN YOUNG WOMEN FOLLOWING EXPOSURE TO ° 
COMPOUNDS IN THE MANUFACTURE OF RapIOo TUBES: FURTHER OBSER- 
VATIONS AND ReEporT OF NINE AppitTioNat Cases. Paut Stavin, Am. Rev. Tuberc. 


65: 142 (Feb.) 1952. 


Nine cases of chronic pulmonary Be granulomatosis are reported, with results of postmortem 
examinations in four. Details of exposure to Be dust in the manufacture of radio tubes are 


described. NucLeEAR Scr. ABst. 


CORRELATION OF BLoop CARBON MONOXIDE LEVEL WITH SYMPTOMS. 
Indust. Med. 21:323 (July) 1952. 


WARREN C. ROBERTS, 


M A study of 26 cases of carbon monoxide intoxication has been made in an attempt to deter- 
i mine whether any correlation exists between carbon monoxide blood saturation levels and the 
3 symptoms and physical findings as seen in such cases. 

i A blood sample was taken almost immediately after oxygen therapy was started on persons 


overcome by the gas. The pyrotannic acid test, with use of the MSA detector kit, was used 
in determining the saturation levels of blood carbon monoxide. The CO saturation levels thus 
determined varied from 20 to 70%, with physical findings ranging from no symptoms to loss 
of consciousness, 

The study indicated no close correlation between physical findings and carbon monoxide 
blood saturation levels. The state of health of a patient and the presence of fatigue are 


important factors in determining the degree of physiological reaction to carbon monoxide. In 


some cases frequent small exposures to carbon monoxide over a long period of time may result in 
a considerable degree of acclimatization and thus change the physiological reaction to this gas. 
Tables on the graphical results of the study are included. 


Parvin Satpt, Boston. 


METHEMOGLOBINEMIA: RECOGNITION, TREATMENT, AND PREVENTION. ARTHUR F. MANGELS- 
pDORFF, Indust. Med. 21:395 (Aug.) 1952. 


The aromatic nitro and amino compounds, best represented by nitrobenzene and aniline, may 
be absorbed through the skin by means of the respiratory tract, or by ingestion. By each route 
of entry methemoglobin is formed. 

Methemoglobinemia is one symptom of poisoning by aromatic nitro and amino compounds. ‘ 
The formation of methemoglobin in the blood is rapidly followed by a reversible reaction to 
oxyhemoglobin. Early in the course of the poisoning the patient feels perfectly well. Only 
after a large amount of methemoglobin is present in the blood stream does he manifest any 
symptoms. Early recognition of cyanosis aids in minimizing the effects of aromatic nitro and 
amino compounds. Prompt treatment is essential for rapid recovery. A conservative method 
of treatment is described and recommended. 
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The laboratory spectrophotometer can be used to measure the per cent of methemoglobin 


rapidly and accurately. A spot check is described for use in the field of evaluating air 


concentrations of aniline. 


Constant supervision and inspections by the medical and industrial hygiene departments are 


necessary to prevent poisoning by these compounds. 


AUTHOR'S SUMMARY. 


Urinary I 1x Leap Porsoninc. J. E. Kencu, R. E. Lane, and H. 
VaRLeEyY, Proceedings of the Biochemical Society, Biochem. J. 54: No. 1 (April) 1952. 


“The presence of urinary coproporphyrin I in lead poisoning has not hitherto been 
described. 


The authors found it in several men who showed signs of lead poisoning ; 


in some it was present for 330 days after removal from exposure to lead. 


CuHartes Witcocks Hye.]. 


Kipney FuNcTION AND STRUCTURE IN CHRONIC FLUOROSIS. A. M. Bonp and M. M. 
Murray, Brit. J. Exper. Path. 33:168 (April) 1952. 


Chronic fluorosis is known to occur in man as an endemic disease. It also occurs as an 
occupational disease in persons engaged in industrial undertakings in which fluorine compounds, 
such as fluorspar (CaF:) or cryolite (3 NaF.AIF;), are used as fluxes or in which there are 
used materials which incidentally contain fluorine, such as rock phosphates, certain phosphatic 
iron ores, and even some coals. Persons residing in’ the vicinity of industrial undertakings which 


emit fluorine-containing gases, fumes, or dusts are subjected to a fluorine hazard. 

In studies on endemic fluorosis in man, resulting from the high fluorine content of drinking 
water, attention has always been centered on the teeth and bone changes, but Linsman and 
McMurray in 1943 reported a case in which renal impairment with retention of fluorine seemed 
partly responsible for the osteosclerosis. Shortt, McRobert, Barnard, and Nayar in 1937 
studied 10 cases of endemic fluorosis and found in the majority impaired kidney function. After 
citing other literature reports on this problem, Bond and Murray describe their own investigations 
on the effects of the intake of small amounts of sodium fluoride on kidney structure and function 
in rats. They hoped to find some means of testing for the toxic effects of fluorine in human 
beings and of demonstrating the existence of a fluorine hazard before such severe intoxication 


had resulted as to cause disability and skeletal lesions. 

The studies extended over a number of years and observations were made on a large number 
of control and experimental rats. It was found that rats given small amounts of NaF in the 
diet exhibited, in addition to the well-known skeletal and dental lesions, marked polydipsia and 
polyuria. The urine of these rats was of low specific gravity but free of albumin and casts. There 
was slight glycosuria after 18 hours’ fasting at blood-sugar levels of 70 to 80 mg. per 100 ml. 
Administration of glucose intraperitoneally produced definite glycosuria at blood-sugar levels 
less than 125 mg. per 100 ml. Thus there was a low kidney threshold. At autopsy the kidneys 
were dark, shrunken, and nodulated. Demonstration of alkaline phosphatase showed that there 


were fibrotic lesions in the cortex, where the enzyme was practically absent owing to absence 


of functional tubular tissue. The histological examination indicated that in the kidneys there 


was a vascular, glomerular, and more obviously tubular degeneration leading finally to inter- 
stitial fibrosis. The fluoride-fed rats showed diminished growth, and at low body weights there 
was a marked diminution of fat stores. Nitrogen metabolism was greater in the fluoride-fed 


rats than in the controls. 


INFLUENCE OF VITAMIN By, ON LEAD PoORPHYRINURIA. O. FRANK, V. Lacunit, and A. 


Neumayr, Acta haemat. 8:42 (July-Aug.) 1952. 


The increased elimination of coproporphyrin III in the urine of patients with lead poisoning 
is a constant and early symptom which is of considerable importance in the diagnosis. Lead 


porphyrinuria also presents a therapeutic problem, since it is the cause of a number of symptoms 


that accompany lead intoxication, particularly colic and neuritic symptoms. 

Liver extracts and the components of the vitamin B complex have been used extensively in 
the treatment of lead porphyrinuria. The favorable effects produced with this treatment induced 
the authors of this report to try vitamin Bu. They present observations on 11 patients whose 
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occupations involved exposure to lead. One of them who showed the full clinical picture of lead 
intoxication was hospitalized. The 10 who received ambulatory treatment were given 30 7 of 
vitamin B,, twice weekly by intramuscular injection. The elimination of coproporphyrin in the 


urine Was determined at weekly intervals. 

It was found that treatment with vitamin B.. normalized lead porphyrinuria or prevented 
the excessive elimination of coproporphyrin which accompanies the mobilization of lead. The 
effect depends on the dose and on the measures taken to prevent further intake of lead. Even 
if exposure to lead-containing materials continues, it is possible with intermittent vitamin Bu 
therapy to obtain a normal porphyrin excretion. The effect of vitamin By on lead porphyrinuria 
is believed to be the result of its catalytic action on hemoglobin synthesis, especially on the 
ribonucleotides, and of its protective action on the liver. 


Levets or BLloop CARBON MONOXIDE 
Gitarpi, Med. lavoro 43:179 (April) 1952. 


Luict PARMEGGIANI and FRANCO 

Values for HbCO in the blood of 34 normal subjects, both nonsmokers and smokers of 
10 to 40 cigarettes per day, were assessed with the Heilmeyer method and the Koenig-Martens 
spectrophotometer. The nonsmokers showed an average level of 2.8% with a maximum of 
40%, the moderate smokers an average of 4.9% with a maximum of 9%, while in the case of 
the heavier smokers concentrations of HbCO up to 14% were found. For the practical exercise 
of occupational and insurance medicine, the upper limits for the physiological CO levels should, 
therefore, be fixed at at least 10% HbCO, a concentration observed in the blood of workers 
who are smokers but who are not exposed to sources of occupational CO. Higher figures are 
signs of absorption of CO higher than those for average smokers but still are not signs (in the 


absence of clinical symptoms) of CO poisoning. a 


A Case or Acute Intoxication Due To Paratuion. Sassi, Med. lavoro 48:210 
(May) 1982. 


The article describes the case of a doctor of chemistry who after having worked for 30 
minutes in a vat at the bottom of which there was about 10 kg. of parathion developed mental 
confusion, vertigo, headache, lacrimation, salivation, intense perspiration, respiratory oppression, 
cough with abundant foamy expectorate, nausea, vomiting, and abdominal pains. Objectively, 
there was intense myosis, harsh breathing with rales in the lower regions of the chest, slight 
hypertension, diffuse muscular hypotony with fibrillation of the superficial muscles of the limbs 
and face, slight trace of albumin in the urine, and reduction of 45% in the blood cholinesterase. 
Treatment by oxygen inhalation and atropine caused the disturbances to disappear in four to 
five hours. After 48 hours the blood cholinestrase. had returned to normal. Determination of 
the blood cholinesterase of workers employed on the same process in the manufacture of parathion 
showed reduction of the order of 5 to 15% at the termination of work and normal values in 
the morning before work. It is consequently considered that parathion exerts no cumulative 
effect on the cholinesterase. The lack of a latent period between exposure to parathion and 
the occurrence of symptoms of poisoning in the case described is attributed to the rapidity with 
which the parathion had been absorbed by inhalation, being thus enabled to act on the blood 
cholinesterase 
ENGLISH SUMMARY. 


OccuPATIONAL Disease Causep BY BENZENE AND ITS HOMOLOGUES. 
med. Wehnschr. 77:959 (Aug. 1) 1952. 


K. H. Sroka, Deutsche 


Workers who are employed in the production of benzene are the first ones who may be 
exposed to benzene poisoning. Benzene occurs as a by-product in the processing of illuminating 
gas. It is obtained as a rule by washing the gas in tar. Of great importance is the use of 
benzene for the removal of fat from metals and as a chemical base for the manufacture of dyes 
(aniline dyes). Benzene may be employed iikewise for the production of explosives and may 
be used in the pharmaceutical industry, in the manufacture of perfumes and cosmetics, and for 
chemical cleaning purposes. Benzene is used as a solvent for fats, oils, resins, rubber, sulfur, 
iodine, phosphorus, and alkaloids. The homologues of benzene, i. e., toluene (methylbenzene) and 
xylene (dimethylbenzene), are employed in the graphic-arts industry (letterpress printing process) 
and as solvents for lacquer spray. 
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The toxic effects of benzene on the human body depend on its capability of dissolving fats, 
its volatility, and its relationship to those cells of the central nervous system which are rich 
in lipids. Benzene, therefore, is a typical nerve poison. Two types of benzene poisoning are 
to be considered, as follows: (1) acute poisoning in which the narcotic effect of the substance 
is predominant, but acute poisoning is rare as compared with (2) chronic poisoning, caused 
by the prolonged inhaling of small amounts which do not exert a narcotic effect; there may be 
fatty degeneration and arrest of the oxidation process within the cells, entailing dilatation and 
fragility of blood vessels and lowering of the blood pressure, with a resulting reduction in the 
number of red blood corpuscles, disturbed coagulation with hemorrhages of gums and palate, 
epistaxis, intestinal and uterine hemorrhages, and disturbed leucopoiesis. Besides the typical 
symptoms of benzene poisoning, manifestations of the disturbed general condition, such as 
weakness, headache, drowsiness, vertigo, and anorexia, may be observed 

Juvenile persons and women employed in plants where benzene is used for the work show 
a pronounced susceptibility to benzene. Reemployment examinations and periodic follow-up 
examinations every four to six weeks are imperative. Temporary removal of the workers from 
working places within the plant most heavily exposed to benzene is advisable. Evaluation of the 
prognosis of benzene poisoning is difficult. Recovery without permanent damage may be 
obtained with adequate treatment in severe cases of poisoning, while apparently mild cases 
with subjective well-being may be fatal. 

Since causal treatment is not yet available, all efforts must be made to prevent benzene 
poisoning. Acute poisoning requires repeated washing of the stomach, followed by the administra- 
tion of a solution of two to three tablespoons of magnesium sulfate in 250 cc. of water; the 
patient should be exposed immediately to the open air and should occasionally be given artifi- 
cial respiration and stimulants to the respiratory center, such as lobeline. Intravenous 
administration of 5 cc. of a 10% lecithin emulsion should precede blood transfusions or 
administration of iron and liver extracts. Considerable amounts of vitamin C should be given, 
particularly in late fall, winter, and spring. The subcutaneous administration of 1 gm. of 
vitamin C daily may be considered as a causal therapeutic in chronic benzene poisoning because 
of the presence of a true vitamin C deficiency. 


Sutrur Dioxipe Hazarps. R. Freitac, Erdél u. Kohle 4:569, 1951. 


Tolerance to SOs is high (0.1-0.12 mg./l.). Persons that may be hypersensitive should not 
be permitted to work in its presence. Animal experiments gave the following results: quickly 
producing death 3-5 mg./l.; later death 1.4-1.7 mg./l. for %-1 hr.; 0.4-0.5 mg./l. probably fatal ; 
0.17-0.64 mg./l. tolerated. An accident in a sulfide cellulose factory (Deutsches Arch. klin. Med. 


> 1¢ 
168, 107 1930) is mentioned. R. Wiese [Cuem. Ast]. 


Medicine and Surgery 


Skin Conpition 1n INpustry. W. J. O'Donovan, Tr. Assoc. Indust. M. Officers 2:34 
(April) 1952. 
Many patients attribute their skin affections to the conditions under which they work or to 
the materials which they handle. In dealing with such patients, a good knowledge of the nature 
and condition of their work is indispensable for the physician. 


Skin diseases do not always follow a general pattern. External and internal causes often 
produce identical reactions. 


Many factors should be considered before a skin affection can be attributed to the industry 
or the patient’s particular occupation. Although the patient’s explanation with regard to his 
affection is important, it may not necessarily be accurate. It should also be remembered that 
some persons have more than one occupation, or they may have hobbies which are not free 
from cutaneous hazards. 


Skin affections can be reduced in industry by means of such protective measures as mechanical 
processes of measuring and filling, ventilation arrangements, protective clothing, and barrier 
creams. The benefits of a system of alternative employment are stressed. 


Parvin Sarpt, Boston. 
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Environmental Conditions 


INpusTRIAL Norse: Irs Errect anp 


CHARLES I. Barron and Fenn E. Poore, 
Am. J. Pub. Health 42:705 (June) 1952. 


The problem of noise in industry has become more acute in recent years with the increasing 
use of noise-generating tools. 

Brief exposures to loud noise results in a temporary and partial deafness, as manifested by an 
elevation in the hearing threshold, with maximum changes in the frequency range of 3000 to 
6000 eps. If the duration of exposure is increased, the hearing loss will extend in the lower 
frequencies, with resulting loss of speech discrimination. The degree of damage depends upon 


such factors as the over-all noise intensity, type of noise, predominant frequency changes, 

duration of exposure, and the patient’s susceptibility. In some cases the hearing loss may be 

permanent. Although no arbitrary safety level can be established, for practical purposes 
% intensities between 70 and 90 db. for daily exposure of two to eight hours are considered harm- 
less for the average person. 


In addition to the ear, other organs of the body may be affected by noise, with resulting . 
manifestations such as headaches, otalgia, tremors, nausea, vertigo, insomnia, and vibrations 3 
felt in the head and other parts of the body. Such effects are usually transient and disappear 
upon removal to a quiet area. . 


Ultrasonic sound waves with frequencies above 20000 cps are believed to be the cause of 
certain symptoms and disorders. 

Among the most undesirable effects of noise is its interference with speech communication. 
This necessarily results in a decline in the efficiency and morale of the worker as well as an 
increase in accident rates by blocking reception of verbal commands and warnings. 

Practical noise control can be achieved by the use of absorbing materials in walls and 
partitions, special isolation of sound-generating tools, use of ear protectors, preemployment 
and serial audiometric studies of employees, and proper placement of personnel. 


ParRVIN Satpi, Boston. 


THe ENGINEERING APPROACH TO CLEANER AIR FOR THE ComMMuUNITY. P. 
Muncer, Am. J. Pub. Health 42:936 (August) 1952. 


Air pollution may be approached from two points of view—public health and engineering. 
The maximum permissible concentration of many contaminants which wi!l be harmful in the 


‘ community is not clearly established. Technology is available to practically eliminate smoke and 

: handle most of the fly-ash problems. Each plant industrial problem must be analyzed individually 

to secure the most economical solution of the problem. A great deal of information is available 

¢ as a guide in sampling and analyzing air contaminants. The newer techniques make possible 

3 ; the determination of the concentration of air contaminants at various altitudes as well as at 


ground level. Meteorological observations at chimney-top level and higher are important. A 
new continuous aerosol analyzer and dirt-fall collector indicates the wind direction from which 
the largest amount of air contaminants are coming. A low-velocity wind tunnel, condensation- 
nuclei recorder, miniature Venturi scrubber, and other equipment are being perfected to furnish 
specific imtormation 

Close coordination among the public health and air-pollution officers, industry, and research 
organizations is required for the most rapid progress. Education of all parties concerned 
will be necessary. With a cooperative effort, progress will be made and the air will gradually 
improve as additional equipment is perfected and used. 


ADAPTATION OF AUTHOR'S SUMMARY. 


Liguip Inpustriat Wastes. Symposium, Indust. & Engin. 44:467 (March) 1952. 


Many industrial hygiene engineers have at times evinced an interest in the disposal of 
trade waste waters; all such will find of considerable interest and value the symposium on . 
liquid industrial wastes that was held in New York in September, 1951, by the American 
Chemical Society in connection with its Diamond Jubilee Meeting. Of special interest, however, 
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to the industrial hygienists are two papers on radioactive wastes, one by J. H. Hayner, and 
the other by C. C. Ruchhoft, A. E. Gorman, and C. W. Christenson, and a paper on wastes 
from the steel industry by Hoak. 

Hayner outlines the general considerations in treating radioactive wastes. The concentra- 
tions of radioactive materials necessary to produce tolerance limits are so low that treatment, 
except by dilution, is usually not possible. However, by separating the weak and the strong 
wastes it may be possible to discharge the weaker wastes for disposal by dilution and to 
concentrate the stronger for disposal by storage for many half-lives 

Ruchhoft and his co-workers describe a method for reducing to acceptable limits the 
plutonium content of a waste with a low level of activity. The waste, which contained 230 
to 8,000 ppm of total solids and which had a plutonium count of 200 to 25,000 per minute 
per liter, was treated by coagulation and flocculation, followed by rapid sand filtration. The 
sludge produced in this way was vacuum filtered and stored. The activity was successfully 
reduced to a count of 70 per minute per liter 

In smelting iron, a huge quantity of air is used in combustion. As this has some caloric 
value when discharged from the furnace, it is used for power and for preheating the blast 
air. The large amount of dust which this contains as it leaves the furnace is removed by wet 
scrubbers or electrostatic precipitators. In his paper Hoak mentions the progress that has been 
made in sintering the recovered dust for recharging into the blast furnaces 


Peter C. G. Isaacs, Newcastle upon Tyne, England, 


Determination of Air-Borne Contaminants 


EVALUATION OF PARTICULAR CONCENTRATIONS WITH COLLECTING APPARATUS: EXAMINA- 
TION OF AiR Pottution Levets in Los ANGELES. STANLEY R. Hatt, Analyt. Chem. 
24:996 (June) 1952. 


Air-pollution-control programs require some method of assessing the effectiveness of the 
corrective procedures. Human observations -are subject to many limitations, and their accuracy 
will be seriously questioned as time passes. Long-period weather cycles, shift in population 
centers, industrial growth, and changes in chemical processes, all produce subtle changes that 
cannot readily be detected by direct visual observations. Measurements based on a reproducible 
procedure offer a logical and acceptable means for evaluating polfution levels. Particulates 
are collected on flat filter disks and are measured by a well-known apparatus. Limitations 
and advantages of a proposed scale of values for particulate in terms of carbon or other 
materials are given. An automatic collecting apparatus is briefly described. For research 
studies a curve of particulate level variation is extremely useful in analyzing other related 
data. Air-pollution-control officials can use the procedures for obtaining accurate comparable 
data to evaluate the effectiveness of control measures. Particulate levels and their variations 


with time are obtained with a minimum of labor. Personnel may be more effectively used, 


as data may be collected continuously and stored. Later, the most important periods may be 
studied as time and importance permit 
AvuTHor’s SUMMARY. 


DETECTION AND MEASUREMENT OF AEROSOL PARTICLES BY THE USE OF AN ELECTRICALLY 
Heatep FILAMENT. BERNARD VoNnNeGUT and RayMoND Nevuspaver, Analyt. Chem. 
24:1,000 (June) 1952. 


Investigations in cloud physics indicated the need for an instrument to detect and measure 
certain types of aerosol particles. When a gas containing a suspension of vaporizable particles 
is rapidly drawn past a small electrically heated filament, a cooling effect is produced by 
the sudden evaporation of each aerosol particle that collides with the filament. The resultant 
cooling of a portion of the filament produces a monentary lowering of its electrical resistance, 
which is a function of the heat required for vaporization of the particle. This change of 
resistance produced by the particle can readily be transformed into a voltage pulse. By 
electronic techniques, the pulses can be counted and analyzed to give information concerning 
the concentration of particles, particle size, and the mass concentration of the dispersed substance. 


AUTHORS’ SUMMARY. 
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OPERATION, APPLICATION, AND EFFECTIVENESS OF Dust CoLLecTION EQuipMEeNT. JOHN 


M. Kane, Heat. & Vent. 49:87 (Aug.) 1952. 


This is a semitechnical review with numerous excellent figures, charts, and tables to 
illustrate the size and concentration of air-borne particulates, construction and operating 
principles of dust-catching equipment, collector costs, and dust-removal efficiency. 


M. W. First, Boston. 


Dust 


1952 


Dry 


CoLLectors FoR INpustry. J. M. Heat. & Vent. 49:104 (June) 


DallaValle presents descriptions of inertial cyclone and dynamic dust collectors and a 
review of some of the literature pertaining to their theory and performance. 


M. W. First,. Boston. 


Puysico-CHemicaL Stupies on Dusts: II. Factors AFFECTING THE WETTING OF AIR- 
BORNE Dusts sy AQueous Sprays. W. M. Cumminc, W. H. S. Massie, and 
P. D. Ritcuie, J. Appl Chem. 2:413 (July) 1952. 


Apparatus is described for measuring the settling rate of a suspended dust cloud by a 
photocell device. An empirical “settling factor” is derived from the results which may be 
used to compare the settling characteristics of different dusts, and this is used to examine 


the effect of atmospheric humidity and of aqueous sprays on the sedimentation of five graded 
silica dusts (<1 about 1 #, 1 to 3 to 5 4, 5 to 10 4). It is concluded (1) that the 
settling factor of silica dusts is not significantly affected by changes in relative humidity ; 
(2) that silica-dust reduction by water sprays is less than 50%, whereas it is about 60 to 70% 
for sprays of wetting agent solutions; (3) that silica-dust reduction by sprays shows a slight 
variation over the droplet-size range of 30 to 110 «, the smaller droplets being slightly more 
effective than the large, and (4) that silica dusts with particle size about 1 #. undergo the 
greatest reduction. The mechanism of dust reduction by sprays is discussed. 


AUTHORS’ SUMMARY. 


Particié Size MEASUREMENTS BY MEANS OF THE Microscope. F. HELML and J. A. 
ScHEDLING, Staub, p. 155, June 15, 1951. 


Systematic errors occur in microscope measurements of particles in the range of a few 
microns ; small particles appear too large. Two spherical particles in contact appear to overlap 
by 5% for a 5 # radius to 15% for a 0.5 radius. The sizes of a series of particles were 
determined microscopically and by settling velocity. The results are shown in a curve. By 


using the appropriate correction factor good agreement was obtained. It appears desirable 
H to extend the investigation to nonspherical particles. 


CONDENSED FROM BULL. Hyc. 


Dust Samecinc AND LunG Disease. C. N. Davies, Archiv. hig. rada 3:54, 1952. 


Sampling of air-borne dust by means of a selective instrument having a retention similar 


to that of the lungs would greatly facilitate the evaluation of dust hazards. The author discusses 
the principles on which the design of such an instrument should be based. His conclusions 
are founded on recent experimental data on dust retention in alveoli. 


FinteR FOR SAMPLING AtTMospPHERIC Dust. V. F. Litvinov, N. N. Litvinova, 
and M. M. Dapaku'yan, Gigiena i sanit. 10:22, 1951. 


\ portable electrostatic 


precipitator-type air sampler is described, in which the sample 
is aspirated through the precipitating tube in which a high-voltage electrode is located and 
in which the precipitated particles settle on a removable aluminum tube of rectangular cross 
section. The apparatus works from a standard alternating current source, with a 13,000-volt 


step-up transformer for the precipitater G. M. KosotaporF 
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Ventilating, Air Conditioning, and Engineering Control 


HanpBooK ON CLEANING (PARTICULATE REMOVAL). SHELDON K. FRIEDLANDER, 
Lesti—e SILVERMAN, Drinker, and Mervin First, AECD-3361, NYO-1572, 
declassified April 18, 1952. 


This handbook is a collection of current information on methods of removing particulate 
matter from gases and criteria for judging their effectiveness. It is divided into four chapters 
dealing with behavior of aerosols in air cleaning, air-cleaning equipment, performance and 
evaluation of air-cleaning equipment, and special problems involved in the cleaning of radio- 
active aerosols. 


Locatinc Bus Arr Intake. GeorGe M. Hama, Heat. & Vent. 49:77 (July) 1952. 


Tests on busses operated in a variety of city-traffic conditions indicate that a fresh-air 
port 8 ft. (243.8 cm.) above street level takes in from one-half to one-third the quantity of carbon 
monoxide and aldehydes taken in by an intake only 4 ft. (121.9 cm.) above the street. Maximum 
concentrations recorded were 40 ppm of CO and 0.28 ppm of aldehydes as formaldehyde. 


M. W. First, Boston. 


Locatinc Exnaust Openines. M. A. Ramsey, Heat. & Vent. 49:97 (June) 1952. 


Analysis of the composition of road-surfacing material in field laboratories has introduced 
a hazard due to toxicity of carbon tetrachloride and trichlorethylene used for extraction of 
bitumen. Average air concentrations as high as 68 ppm of carbon tetrachloride and 227 ppm 
of trichlorethylene were found. Improved ventilating systems are required. 


M. W. First, Boston. 


Dry Suction Apparatus to Combat Siticosis. W. Owsiany, Bergb. Rundschau 3:119 
(March) 1951. 


The article describes and illustrates the use of a dust extractor which is used in pneumatic 
drilling. It is a kind of vacuum cleaner which sucks the dust produced in drilling through 
bores immediately below the crown of the drill into a large container where the dust is 
deposited. The air is filtered through several layers oi fabric and discharged into the working 
room. The suction is produced by compressed air injector. The dust either is caught dry in 
a large paper bag suitable to hold a bout 80 ft. of drillings, or alternatively may be caught 
in water and later discharged as sludge. Changing of bags must be done by specially trained 
personnel. The normal model serves two drills simultaneously, and it can be used in a horizontal 
position in narrow development ends. A greater use of this dust extractor is recommended. 


SULL. 


Accidents and Their Prevention; Protective Equipment 


Hyprocutoric Acip, Agueous, AND HyproGeN CHLORIDE, ANHYDROUS: CHEMICAL 
Sarety Data Sueet. Manufacturing Chemists Association, 246 Woodward Bldg., 
Washington 5, D. C., 1951 
The safe handling of hydrochloric acid and hydrogen chloride gas (compressed or aqueous) 

involves the following features: avoiding contact with metals; avoiding breathing vapors; 

strictly enforcing ICC regulations with respect to labeling of containers and placarding of 
cars; following specific directions when loading and unloading tank cars, especially never leaving 
them unattended; using utmost care in cleaning empty containers and tank cars, to avoid 
generation of hydrogen; education and enforced use of personal protective equipment; and 
always handling hydrogen chloride gas in closed systems. The regulations and codes of local, 
state, and federal agencies, including waste disposal, etc., should be strictly followed. The 
details of the data sheet should be read by all persons concerned with safety education or 


with the use and handling of hydrochloric acid Sve. 
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Radioactive Substances and X-Ray 


SUMMARY OF A CONFERENCE ON THE Toxicity OF Carson?! Hep at ARGONNE NATIONAL 

Laboratories JAN. 15-16, 1952. A. M. Brees and D. L. Bre HANAN, ANL.-4787. 

This summary of a conference on the toxicity of C4 covers discussions of inorganic C, 
organic C compounds, routes of excretion of various nonphysiologic C compounds, theoretical 
aspects of ( imnover, toxicity studies, a résumé of C!* retention, and low-level counting 
methods 

NUCLEAR Scr. ABstTs. 


rE RADIATION SYNDROME \ Stupy or Nine Cases ano A REVIEW OF THE 
Proptem. Louis N. HempeLMANN, HERMAN Lisco. and Josepn G. Horrman, Ann. 
Int. Med. 36:279-510 (Feb.) 1952 
Several years ago at the Los Alamos Scientific Labor itory two accidental nuclear reactions 
eecurred which injured 10 persons. The case histories of 9 of the 10 patients are presented in 
this report 


Because there are no other examples of this type of acute radiation injury, the 


Case histories are reported im considerable detail, and the implications of the clinical and 
laboratory observations are discussed fully. Since these cases are unique, all pertinent data are 


presented in this report. Summaries are given at the en t each case history and after the 


aiscussion of tl 


he different aspects of the illness Ms report is written primarily for the clinician; 
therefore en phasis has been place 


don the climeal, hematologic and pathologic aspects of these 
iInesse In order to give the practicing physician a better understanding of the nature of the 
injuries, certain basic physical phenomena are described Also, the mechanisms by means of 


which toniz radiations cause tissue damage are discussed rhe illnesses of the patients 


presented thn 


s study are compared with the acute radiation syndrome as it was observed in 


e victims of the atomic explosions in 1945. An effort has been made to review the 
pertinent literature. J 


sor Totat Bopy X-IRRADIATION ON BLoop COAGULATION IN THE Rat. S. H. Coun, 
Blood 7:225 (Feb.) 1952. 


Phe hemorrhagic syndrome is for the most part considered the major cause of the high 
mortality among irradiated animals when given total-body exposures. Two working theories 
have been advanced toward an explanation of this lethal action: 


1, Hemorrhage results from damage to the vascular system 


> 


2. Hemorrhage occurs as a result of defective blood clotting which is usually ascribed to 
thrombocyvt: pena 

Phe nd alternative is the subject matter of this paper. Tests were made of the coagulation 
process prior to and at various intervals after x-ray exposure of rats. The principal test was 
by the electrical resistance of the blood, by the method of Rosenthal and Tobias. Other tests 
were the Lee-White clotting time and the heparin clotting time: the former indicates the in vitro 
clotting time of blood, while the latter measures the influence of a definite am sunt of heparin on 
this clotting time. Graphical records of the electrical resistance show a considerable difference 
between control and irradiated rats, the latter being at a persistently lower level; the author 
shows that this effect is not associated with any change in the Lee-White clotting time of the 


blood, but there is an increased time until the beginning of clot retraction and decreased clot 


retraction rate 


Phe postradiation hemorrhage appears to be correlated with defective blood coagulation 


and with a decreased level of piatelets in the circulating blood after x ray exposure. 


S. Russ Hye.]. 


Fast Nevrron Monitorinc or PERSONNEL. E. C. W ATSON, HW-21522 Aug. 1, 1951. 


\ routine procedure of monitoring personnel for fast neutron exposures is described. The 
method employs NTA nuclear track emulsions and is operated by nontechnical personnel with 
a reliability of about 30% for a flux of 14 x 10° fast neutrons per square centimeter. 


NucCLEAR Scr. Asst. 
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EMERGENCY MEASURES AND Precautions In Rapium Accrpents. EuGene L. SAENGER, 
Rorert G. GALLAGHAR, Davip S. Antnony, and Perer J. Vataer, J. A. M. A. 249:813 
(June 28) 1952 
This article suggests procedures for minimizing the contamination hazard from the accidental 

escape of radium salts from their containers. Included in this informative paper are some 

physical and chemical characteristics of three radium comp: unds, emergency measures in 
case of accident, handling and medical treatment of contaminated persons, and preventive 


measures 
A r. ROSSANO, Boston 


LABORATORY DESIGN FOR HANDLING RaApDIoAcTIVE MATERIALS. National Research Council, 
Building Research Advisory Board Conference Report No. 3, 1951 


This is a 140-page report of the proceedings of a conference spons« red by the American 


Institute of Architects and the United States Atomic Energy Commission on criteria for 


proper design of facilities for radiochemical work. There are five sections: radiochemical 
laboratory lay-out, air supply and exhaust, control and shie lding, surfaces and finishes, and 


water disposal. Each of these sections contains a main article, panel discussion, and general 


discussion. In addition, there are included a conférence summary, a glossary of terms, and 


a selected bibliography on desig radiochemical laborat: 
pn) 1d i chemical laboratorte \. T. Rossano, Boston 


Cateutatep Risk. C. F. Benrens, NP-354 


PERMISSIBLE DOSAGE AND CONSIDERATIONS O! 


(July 2) 1951. 


Pathological, hematological, and genetic effects of radiation are 
effects of minimal amounts over long periods 


reviewed. Permissible limits 


are discussed from the standpoint of cumulativs 


of time, occasional exposures of patients in clinical radiology, the effects of an atomic bomb 


burst, continued effects from an atomic bomb due to contamination by fission products or 


resulting from induced radiation, exposures involved by purposeful contamination by radiological 


warfare agents, and exposures incidental to operation ot nuclear reactions, more especially 
when and if employed under conditions in which adequate shieldi 
permissible dosage ranges Internal 


w may not be practicable 


Calculated risk exposures are discussed and compared with 
hazards from radioactive isotopes are discussed briefly. A table of permissible dosage deter- 
minations for both external and internal radiation exposures ts included 


Scr. Assts 


Van BruoGcen, Nucleonics 10:64 


Cacre-Hoop ASSEMBLY FOR SMALL ANIMALS. JouN T. 
(March) 1952. 


A C)4-metabolism cage-hood assembly for small animals, which minimizes 


hazards 


and eliminates much of the odor and unsightliness associated with a group of mice or rats, 


is described. NucLear Scr. Apsts 


lonizinc Rapration. M. Incram, W. B. Mason, G. Hoyt 


BroLtoGicAL EFFECTS OF 
and Joe W. Howtanp, UR-196 Mar. 7, 1952 


of present knowledge and concepts of the biological effects of 
» the physical and chemical effects « f ionizing 
observed in biological 


This report presents a review 
ionizing radiations. Among the topics discussed are 
radiations on biological systems, morphological and physiologi al changes 


systems subjected to ionizing radiations, physiological changes in the intact animal, latent 


changes following exposure of biological systems to 1omizing radiations, factors influencing the 
biological response to jonizing radiation, relative effects ot various ionizing radiations, and 


biological dosimetry. . 
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News and Comment 


ANNOUNCEMENTS 


Second Annual Industrial Ventilation Conference 
The Second Annual Industrial Ventilation Conference will be held at the Kellogg Center on 
the Michigan State College campus, East Lansing, Feb. 16-19, 1953. This Conference is 
cosponsored by the School of Enigneering, Michigan State College, and the Division of Industrial 


Health, Michigan Department of Health. It is devoted to the teaching of the practical applica- 
Pr 


tion of exhaust systems for the control of industrial contaminants. 

According to those attending last year, the outstanding feature of the Conference is the 
classroom sessions. Those attending will have a choice of working out an elementary or an 
These problems are worked out in small groups, each group aided by an 
experienced engineer acting as instructor 


advanced problem 


There will also be talks and demonstrations by 
xpertenced field men on duct design, fans, selection of air-tempering units and other subjects 


TRUDEAU SCHOOL ANNOUNCEMENT—1953 


The Trudeau School of Tuberculosis will present its 39th annual session, beginning Monday, 
June 1, and concluding June 27, 1953. 


The course will cover all aspects of pulmonary tubercu- 
losis and also certain phases of other chronic chest diseases, including those of occupational 
Wiggin 


The schedule is in preparation, but copies of the 1953 program are available, if desired 
Inasmuch as registration is limited, and as several reservations have already been requested 
tor the 1953 session, it is suggested that those who plan to attend make early application. 


Puition is $100, payable to the Trudeau School on or before the opening date, June 1, 1953. 


A few scholarships are available tor those who can qualify. The school has been approved for 


the training of veterans under Public Laws 610 and 550, and those desiring such accommodations 


should clear their registration with the Veterans Administration before the session begins. 


Address: Secretary, Trudeau School, Saranac Lake, N. Y. 
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Books 


Eyes in Industry. By Dorothy Campbell and others. Price, $6.50. Pp. 234. Longmans, 
Green, & Co., 55 Fifth Ave.. New York 3, 1951 


Dorothy Campbell has written the major part of one of the most useful and basic treatises 
on the anatomy and physiology of the eye and on its relationship to industry which has ever 
been published. It is intended for the use of laymen in positions of industrial leadership, whether 
they are concerned with industrial relations, safety engineering, or managerial problems. With 
that special genius which the British have, the author has made her text lucid and amazingly 
complete. She has a curious sensitiveness and has bound the whole project into a single, 
completely integrated whole 

It was very strange that Dorothy Campbell, writing in Great Britain, and I, writing in the 
United States. each should, not knowing what the other was doing, bring out books, whose 
titles are so nearly alike. These titles are “Eyes m Industry” and “Eyes and Industry.” There, 
however, the similarity ends. The British author has done everything that 1 wanted to do but 
could not in making the basic functioning of the eve understandable to anyone reading it. Her 
diagrams, her photographs, and her definitions of even the most technical material are all 
beautifully done. She stresses things that we in this country should stress and have not—for 
instance, the care of adolescent eyesight and its relationship to industry. Because our technical 
schools have not yet grasped the concept of visual skills, many boys who are trained for 
certain industrial jobs find, when they apply for work in those jobs, that they are rejected 
because of visual deficiencies. An example of such rejection is the lack of depth needed to be 
a crane Operator. 

Prof. W. J. Riddell has written the second part of “Eyes in Industry,” which deals with 
visual hazards and eye injuries in industry and their prevention. In this section the important 
chemical research of the war period is reflected 


Miner's nystagmus, strangely nonexistent in 
the United States, has been for a |} 


ong time the subject of British research through the Miner's 
Nystagmus Committee. Most of the evidence points in the direction of better lighting and a 
greater feeling of safety—basically a psychosomatic problem, but the final word has not yet been 
said. Since the British have not been victims of epidemic keratoconjunctivitis, as we have 
been in some areas of the United States, they have nothing to contribute toward solving this 
ever threatening problem of ours. The third part of the book, dealing with special aspects 
and injuries of the eye and with the psychology of sight, has been contributed by Sir Arthur 
Salisbury MacNally. 

The interesting thing about the two books, “Eyes in Industry” and “Eyes and Industry,” 
is that they supplement each other. Research on visual testing in industry, the perfection of 
equipment for such testing, and the study and interpretation of the results have not even been 
started in Great Britain, whereas the program has made tremendous advances in this country 
during the last few years. Elaborate eye-protective equipment, such as has been promioted in the 


United States, is not available to a raw-material-hungry Britain, where because of the scarcity 
of these materials the surface of protective programs has been barely scratched. 


Medicolegal problems, of course, are totally different in the United States and Great Britain. 
The fact that the British text does not discuss the relationship of the ophthalmologist with 
the plant management and, in the case of larger factories, with the plant’s medical department 
reflects the simplicity of their arrangements. Also, no mention is made of the importance of 
carefully outlined first-aid technics and the importance of standing orders for nurses—a situation 
totally different in the two countries. It has been the experience of this reviewer that too 
much leeway is given to nurses in Great Britain. In the United States the legal status of 
nurses, which does not include working and prescribing except under a physician's exactly 
defined orders, is strictly adhered to 
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Any lay person who wants and needs to understand visual functions, whether physiological 

or psychological, and their relationship to industry cannot well do without this excellent text. 
ps} 

The professional eye men will also reap special benefit from it. 


Hepwic S. KuuN, Hammond, Ind. 


Aspects nouveaux de la lutte contre les poussiéres. 
Pp. 119 with 67 illustrations 


By L. Dautrebande. Price, unknown. 
Librairie de l’Association des Industriels de Belgique. Saint 
Catherine, 37 Tempelhof, Bruges (Belgique ). 


This litthe monograph is a companion volume to the author’s recently published “L’Aero- 
sologie” (Paris, J. B. Bailliére, 1951). It is addressed to manufacturers, physicians, and those 


interested in the effects of dust on health. The volume contains five chapters, each with a 


resumé, 425 literature references through 1951, a helpful bibliographic index, and a table o 
contents, 


I 


The physiologic, pathologic, and industrial significance of dusts, discussed in Chapter 1, 


furnishes a background for the three succeeding chapters, and there are added several references 
probably not familiar to most readers. The issues that are discussed, however, have been 
repeated many times before in one way or another, namely, that the submicron particles penetrate 
and are retained preferentially in the alveoli and, if siliceous, give rise to specific nodular lesions. 


Methods of sampling dust are reviewed in Chapter 2. Here a new “midget scrubber” 
designed by the author is described, and its efficiency is compared with that of cetrain other 
dust-collecting devices. It is this contribution, together with the demonstration of the capacity 
of sodium chloride aerosols to flocculate silica and reduce experimental silicosis in animals 
(Chap. 3) and the prophylactic use of a pneumodilator (Chap. 4), that represent the real 
additions of this monograph to the field of occupational health. 


rhe efficiency of the midget scrubber depends upon successive contact of particles with 


turbulent layers of liquid (isopropyl alcohol). With a claimed collection range up to 504 in 


diameter (when two scrubbers are used in series) far higher efficiencies are found for collecting 
particles below 1# than with either the midget impinger or the konimeter at collection rates 
of from 3 to 8 liters per minute. Unfortunately, only a rough working drawing of the midget 


scrubber is included, and there are no comparisons with modern sampling instruments (thermal 
precipitators, cascade impactors ). 


The agglutinating of industrial dusts, especially silica, by sodium chloride aerosols is clearly 
shown by numerous electron microscope pictures. Experimentally, this agglutination reduced 
to one-third the silica in the lungs of animals by favoring sedimentation and by reducing the 


penetration to the smaller lung passages. Photographs in color show striking differences in 
gross lung specimens of animals after prolonged inhalation of silica with and without the 
aerosol. These results prompt the author to propose the use of such aerosols industrially for 
reducing pulmonary disease. Various types of apparatus suitable for this use are presented. 

In Chapter 4 the author explains the principle and value of pneumodilation by aerosols 
for workers in the dusty trades. After a review of the pneumodilating agents used in the past 
10 years, the author proposes an aqueous mixture of phenylephrine hydrochloride (neo-synephrine 
hydrochloride), its ethyl derivatives, and propylene glycol. 


An aerosolizing apparatus suitable 
for industrial or group prophylaxis is described. 


The last chapter is devoted to general considerations of industrial dusts in the lung as 
related to the new proposals for air sampling, for minimizing pulmonary disease in workers, 
or for alleviating conditions already existent. 


This reviewer feels that the midget scrubber appears to have sufficient merit to warrant 
serious attention; likewise, the idea of dust flocculation by adjuvant aerosols warrants attention 
because of its possible extension. But the reviewer feels that calling the action of pneumodilating 
agents prophylactic is misleading. There is no evidence that inhalation of adrenergic drugs after 
inhalation of dust can prevent pulmonary disease; a better term would have been symptomatic. 
Written in simple, technical French and amply illustrated, this monograph is recommended to all 


industrial hygienists who are sufficiently educated for its idea content. 


E. 


HERBERT STOKINGER. 
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BOOKS 


Aviation Medicine, Principles and Practice of. By H. G. Armstrong. Price, $7.50. 
Third edition. Pp. 476, with 97 illustrations. Williams & Wilkins Company, Mount Royal 
and Guilford Aves., Baltimore 2, 1952. 


The third edition of General Armstrong’s textbook of aviation medicine was written for 
all physicians, since flying has become such a common feature of our lives in peacetime and 
in war. Its purpose could have been served more effectively by a condensed version, since the 
third edition, like the two previous ones, seems to have been composed primarily as a guide 
for air surgeons and specialists in civil aviation medicine. 

The historical section has been expanded from previous editions and is perhaps the most 
interesting portion of the volume. The chapters on general and systemic physical examination 
contain what every medical student should know and add very little to the book’s value. The 
chapters on pilot selection and aptitude tests are pertinent and sensible. 

The remaining two-thirds of the work is concerned with the physiologic and psychologic 
aspects of high-altitude flight, including the old problems of hypoxia, acceleration, and decom- 
pression sickness, as well as the new problems created by supersonic vibrations, higher altitudes, 
and new types of propellant fuels. Emphasis is given to the problem of accidents and their 
prevention. 

The significant achievements of the last nine years in aviation respiratory physiology are not 
found in this book. However, as General Armstrong says, it is not a book for specialists in 
the various aspects of aviation medicine. The practitioners in this field should find any one of 
the editions quite satisfactory; the third edition is attractively printed and editorially free 


of errors. 
‘ J. L. WHtrtenBERGER. 


Air Pollution: Proceedings of the United States Technical Conference on Air 
Pollution, Louis C. McCabe, Chairman. Price, $12.50. Pp. 847. McGraw-Hill Book 
Company, Inc., 330 W. 42d St.. New York 18, 1952. 


This volume is the result of planning by an interdepartmental committee ably led by McCabe 
of the Bureau of Mines. It consists of some 97 papers presented at the conference in Washington 
May 3-5, 1950. 


There were seven panels: agriculture, analytical methods and properties, equipment, health, 
instrumentation, legislation, and meteorology. Summary reports of the sessions of each are 
given by the panel chairmen in the opening few pages. 

The remainder of the volume is devoted to the technical papers, most of which are short and 
many of which are well illustrated and contain good bibliographies, carefully selected. The 
general format is excellent, as is the index. 


This is not an ordinary technical book in any sense of the word. It is a collection of papers 
put together intelligently but frequently without any relation to each other. Some of the 
papers are excellent, but a fair number are perfunctory rehashes and even reissues of things 
the same authors have said many times—and better—elsewhere. Many are written as if they 
were hurried asignments, and not with the freedom and thought we expect in the transactions 
of our technical societies. Some of the discussions following the papers are especially good 
and help to tie them together, but any semblance of real continuity is lacking. 


Puitip DRINKER. 


Safety Rules for Use in Chemical Works: Part II, Detailed Instructions. By the 
Association of British Chemical Manufacturers. Price, $6. Pp. 282. Association of British 
Chemical Manufacturers, 166 Piccadilly, London. 


This volume is intended as a reference book for those concerned with safety in chemical works 
or in processes in which chemicals are handled or used. It gives more detailed explanations and 
instructions regarding a set of model safety rules previously published in concise form as Part I 
of the same work. 
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A review of the present British legislation relative to safety in chemical works occupies 
one fourth of the text 


It is followed by a presentation of the factors involved in the organization 
and operation of a plant’s safety and medical departments. Later chapters give details of the 
hazards arising from fire, explosions, use of corrosive materials, and entry into confined spaces. 
They recommend safety precautions to be taken, protective clothing to be worn, and appliances 
to be used. The design and use of “permit to work” certificates is outlined. 

In a chapter entitled “Gassing, Poisoning, and Dust Inhalation” the various classes of toxic 
substances are described, together with the first-aid and subsequent treatments required in cases 
of poisoning. The section dealing with the detection of toxic atmospheres ts brief. 


Speedy reference is facilitated by the decimal system of paragraph and section numbering and 
by the complete index 


The book may lose some value for readers outside the United Kingdom by reason of the 
amount of reference to British legislation, standards, and organizations. The addition of a 
bibliography would overcome this disadvantage to some extent and would improve the value 
of the book as a work of reference for all readers. 


Daviv E. Hickisu, London. 
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TO KEEP 
HIM HAPPY, 
HEALTHY 


and Clean 
employee morale and production. Indus- 


rial skin troubl nt for - 
--. with PAX-LANO-SAV 
combined. On this basis alone it’s good t 

Heavy Duty Skin Cleanser 
—at less cost 


I. a proved fact that inefficient, irri- 


business to give your personnel the finest 
skin cleanser money can buy: PAX-LANO- 
SAV Heavy Duty. 


What's more, it actually costs less per 
washup because much less is needed to 
get really clean—as proved by years of 
experience in America’s foremost indus- 
tial plants. 


Any way you figure it—PAX-LANO-SAV 
Heavy Duty is your most economical buy 
in the long run! 


per washup than 


“bargain”’ brands! 


PAX-LANO-SAV . . . 


Duty product names used 
carries the Official Seal of Accept- names of the 
rt \= ance of the Committee on Cos- Packwood Mfg. Co. 
= is metics of the American Medical 
% Association. 


* 


Mail Coupon Today... 


for full details and demonstration 
—no obligation. 


representative will gladly demonstrate the oadvan- 
tages of PAX Products in your own washroom—let you 
ond your workers be the judges. We know what the ver- 
dict will bel 


OTHER PRODUCTS: A complete line of PAX Granulated 
Skin Cleansers, each the finest in its price range. Also 
PAX-SOLV Waterless Skin Cleanser * PAX Hecto Ink 
Skin Cleansing Cream * PAX General Purpose Cleansers 
PAX Dishwashing Compounds * PAX Degreasers * PAX 
“Soap Saver"’ Dispensers. 


Co. 
1531 Tower Grove Ave., St. Lovis 10, Me. 
Pleose send full details on your complete line of — Ay and 
hove your repr tative call to d the o if PAX Products 
in our own washroom, compared with our present brand. 


T 
4 G. H. Packwood 
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Nome 


Title 


Firm 


Street and Address 


City, Zone and State 


Employees: Total Number: Men Women 


Hove you powdered soap dispensers in your plant now?. 
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Cp 
this Coupon 


FOR YOUR FREE COPY OF 


Child 
Health 


Bad Habits in Good Babies. Herman M. Jahr. 16 pages. 
15 cents. 


What Does Your Baby Put in His Mouth? Chevalier 
Jackson and Chevalier L. Jackson. Tells how to pre- 


. no commercials — no sales chatter 
but o wealth of informative data that should prove 
invaluable to you and your company throughout 
the future. 


LIGHTFOOT SCHULTZ COMPANY | 


663 FIFTH AVENUE, NEW YORK 22, N. Y. 


Send your free Question and Answer Soap Data 
Name 
Address. 
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vent accidents from choking and what to do if they 
happen. 24 pages. 15 cents. 


Keeping Your Baby Well. 


22 pages. 15 cents. 


The Case of the Crying Baby. Herman M. Jahr. 4 pages. 
15 cents. 


What to Do About Thumb Sucking. 
6 pages. 15 cents. 


William I. Fishbein. 


Lefthandedness. Paul Popenoe. 8 pages. 15 cents. 


Adoption. W. Allison Davis and Theo Carlson. An 
understanding discussion of the best ways to adopt 
children and rear them. 12 pages. 15 cents. 


Protecting Your Child from Allergy. William Gayle 
Roberts. 8 pages. 15 cents, 
The Facts About Sex. Audrey McKeever. 16 pages. 


15 cents, 
Please remit with order 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St. @ Chicago 10 


SUPPLEMENT to EXPERIENCE 


physician becomes an internist. 
A. M. A. INTERNAL MEDICINE 


general practice. 


reports, clinical studies, progress 
comment, book reviews. 


Able editorial leadership. 


Outstanding contributions. 


A.M.A. Archives of INTERNAL MEDICINE 


UNDER some circumstances, sometime in his career, practically every 


Contact with forward-moving prac- 


tices and opinions in the internal medicine field . . . provided in 


... Supplies confirmation and sup- 


plements experience for both the specialist and the physician in 


Featured each month will be comprehensive original articles, case 


reports, correspondence, news and 


AMERICAN MEDICAL ASSOCIATION 


535 N. Dearborn St., Chicago 10, Illinois. 


Please Begin My Subscription to A. M. A. 
INTERNAL MEDICINE with the Next Issue. 


STREET 


Archives of 


$10.00 YEARLY 


$11.00 FOREIGN $10.40 CANADIAN 
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Have you tried the AEROHALOR 


in treating Acute and Chronic Bronchitis? 


Gratifving results in the treatment of acute and chromic bronehitis 


and the infeetious component of bronchial asthma have been recorded in many eases 
after penicillin powder inhalation with the AEROHALOR. 


Krasno, Karp and Rhoads! report that out of 41 cases of acute and chronic 

bronchitis, 17 were decidedly improved and 21 were improved to a lesser degree. 

In 24 eases of bronchial asthma with acute or chronic bronchitis, 13 were considerably 
improved and 9 were improved to a lesser extent. The authors state: “The patients with bronchial 
asthma and chronic bronchitis had moderate to decided improvement, the infeetious 
conditions almost disappearing, although the allergy persisted to a decreased degree. 
Krasno and Rhoads? report: “The inhalation of penicillin dust is indicated in severe acute 
and all chronic cases of bronchitis where the organism involved is gram positive 
or where secondary invaders threaten the individual.” 
The AEROHALOR comes assembled for oral inhalation. Easily interchangeable nosepiece in- 


eluded in package. AERonALOR* Cartridges are prescribed separately, 


Fach eontains LOO.000 units of finely powdered penicillin G potassium, Abbott 


Other indications for the adjunctive use of peniettlin powd 
with the AbROHALOR 


Penieillin-sensitive secondary invaders of the common cold, 
Trachettis and laryngitis. 


Nasopharyngitis and oropharyngitis. ro 4 r 
Postoperative pulmonary infections. 

Symptomatic treatment of bronchiectasis in) con- ABBOIT'S P 
junction with systemic therapy. 


WDER INHALER 
Acute and chronic sinusitis, 


1. Krasno, t 


Karp, M.. and Rhoads, P (1948), The Inhalation of Penicillin Dust, J Amer Med Assn 
Krasno, 


138 344, Oct. 2. 
and Rhoads, P. (1949), The inhalation of Penicithn Dust. its Proper Role in the 
Management of Respiratory Infections, Amer. Prac, 11649, July 
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